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INTRODUCTION 


Two  series  of  reports  are  being  issued  under  the  general  title 
"Bibliography  of  Extraterrestrial  Radio  Noise.,"  The  first  series, 
In  which  references  are  classified  according  to  subject  matter, 
contains  abstracts  of  the  published  literature  pertaining  to  radio 
noise  of  extraterrestrial  origin.  It  is  intended  to  be  permanently 
useful*  The  second  series  consists  of  quarterly  lists  of  references 
only,  arranged  alphabetically  by  author.  Issued  to  provide  such 
information  with  the  minimum  practicable  delay,  the  reports  of 
the  second  series  are  intended  for  temporary  use  only;  they  will 
ultimately  be  superseded  by  reports  of  the  first  series. 

Publication  of  the  first  series  has  been  interrupted  for  a  period  of 
several  years  but  is  being  resumed  with  the  issuance  of  the  present 
report.  In  arrangement  and  scope  of  subject  matter,  as  well  as  in 
most  other  respects,  this  "Supplement  for  1952”  is  generally  similar 
to  its  predecessors."1 

As  before,  the  references  are  grouped  by  subject  matter  into  separate 
sections,  the  titles  of  *&ich  appear  in  the  Table  of  Contents.  Within 
each  section  the  arrangement  is  alphabetical  by  author,  or  by  title 
if  x*>  author  is  given.  Each  reference  is  assigned  a  composite  number 
that  consists  of  three  parts,  e.  g. ,  A2-52-07*  ©is  first  part  (A2) 
indicates  the  section  and  subsection,  if  any,  in  which  the  reference 
is  lifted,  the  second  part  (52)  gives  the  year  of  publication,  and 
the  third  part  (07)  is  a  serial  number  determined  by  the  alphabetical 
arrangement.  A  given  reference  appears  in  one  section  only;  at 
the  end  of  each  other  section  to  which  its  content  is  particularly 
appropriate,  it  is  referred  to  by  number* 

Occasional  cross-references  are  made  by  number.  A  number  whose  middle 
part  is  51  or  less  designates  a  reference  appearing  not  in  the  present 
supplement  but  in  one  of  the  preceding  reports  of  this  series. 

The  titles  of  sections  adopted  for  the  present  supplement  differ 
slightly  from  those  adopted  previously.  Papers  discussing  techniques 
either  of  making  or  of  reducing  observations  were  formerly  listed  in 
the  section  entitled  "Miscellaneous"  but  are  now  brought  together  in 
a  separate  section  entitled  "Techniques."  With  the  appearance,  during 


*  "Bibliography  of  Rrt rate rres trial  Radio  Noise,"  issued  on  August  15, 
1950*  bm  Badio  Astronomy  Report  No.  11  of  the  School  of  Electrical 
Engineering,  Cornell  University.  "Supplement  for  1950,"  issued  on 
August  1*  1952,  as  Badio  Astronomy  Report  No.  12  of  the  School  of 
Electrical  Engineering ,  Cornell  University.  "Supplement  for  1951*" 
issued  on  October  15,  1953 »  a8  Astronomy  Beport  No*  13  of  the 

School  of  Electrical  Engineering,  Cornell  University. 
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1952.  of  the  first  hook  dealing  in  large  part  with  extraterrestrial 
radio  noise*  a  new  section  listing  references  to  hook  reviews  has 
also  been  added.  On  the  other  hand,  a  previously  Included  section  on 
"Radiation  from  the  Moon"  is  here  omitted  owing  to  a  lack  of  material 
on  this  subject  piblished  during  1952.  The  section  formerly  entitled 
"Reviews"  is  hers  entitled  "Surveys." 

All  references  except  those  to  book  reviews  are  accompanied  either  by 
brief  abstracts  or,  especially  in  the  case  of  surveys,  by  statements 
indicating  their  scops.  The  large  majority  of  the  abstrs^ts  were 
prepared  by  the  bibliographer,  Martha  Stahr  Carpenter;  they  are 
signed  with  the  initials  (H.S.C.).  Wherever  appropriate,  however, 
use  has  been  mode  of  abstxacts  accompanying  the  original  publications* 
and  In  four  cases  of  papers  in  the  Russian  language,  for  which 
translations  were  not  available,  other  published  abstracts  have 
been  used.  The  source  of  each  abstract  that  was  originally  published 
elsewhere  and  is  here  reproduced  by  quotation,  condensation*  adap¬ 
tation,  or  translation  Is  acknowledged  with  a  key  letter  designating 
the  publication  in  which  it  appears,  together  with  the  signature,  if 
any,  accompanying  it  in  that  publication.  The  interpretation  of  the 
ksy  letters  follows* 

(A)  from  abstract  or  summary  accompanying  the  original  publi¬ 
cation 

(R)  from  Astronomical  News  Letter 

(P)  from  Physics  Abstract,!*  (Section  A  of  ce  Abstracts). 

Tor  example ,  the  acknowledgement  (P; P.Lachman)  accompanies  an  abstract 
taken  primarily  from  Physics  Abstracts  where  it  appears  over  the 
signature,  1.  Lachraan.  The  initials  M.S.C,  have  been  included  in 
the  acknowledgement  of  any  previously  published  abstract  that  has 
been  added  to  or  extensively  modified  by  the  bibliographer. 

Every  reference  has  been  checked  for  accuracy  against  either  the 
original  pxblication  or  a  reprint.  The  form  employed  in  stating  the 
references  is  in  general  consistent  with  that  of  the  preceding  reports 
of  this  series.  ?or  publications  contained  in  periodicals,  the 
general  procedure  is  to  specify  consecutively  the  author,  title  of 
paper,  name  and  series  number  or  letter,  if  any,  of  journal,  volume 
number,  pages,  and  date.  The  issue  number  is  usual1  v  not  mentioned 
unless  no  date  or  month  of  publication  is  given,  A  key  to  the 
interpretation  of  the  abbreviations  used  for  the  names  of  certain 
journals  appears  on  page  4.  Unless  otherwise  specified,  the  language 
in  which  a  given  paper  is  written  is  the  same  as  that  in  which  its 
titl®  is  given.  Material  supplied  by  the  bibliographer  is  enclosed 
in  brackets. 

In  references  to  publications  dealing  primarily  with  subjects  outside 
the  scope  of  this  bibliography,  th*  pages  on  which  the  pertinent 
material  appears  are  specifically  mentioned.  Little  or  no  attempt 
is  made  in  such  cates  to  abstract  the  contents  of  the  remaining  pages, 
regardless  of  their  importance  in  other  fields  cf  investigation . 


ISach  of  Sections  Al,  Bl,  and  Cl  contain*  a  "Supplementary  Summary 
of  Observed  Wavelengths."  The  approximate  wavelengths  at  which 
observations  were  reported  during  the  year  1952  are  given  in  each 
case.  The  organisations  making  the  observations  are  specified, 
together  with  the  numbers  of  the  corresponding  references  in  this 
supplement.  Some  of  the  information  required  for  completeness 
has  been  supplied  by  the  bibliographer.  Observations  previously 
described  in  references  listed  in  earlier  supplements  are  in  general 
not  mentioned. 

In  the  author  index*  which  begins  on  page  79 »  the  references  are 
designated  by  number.  A  number  placed  In  parentheses  Indicates  a 
secondary  contribution,  i.e.,  an  article  reporting  a  contribution 
of  the  given  author  but  not  listed  in  his  name.  The  reports  of 
meetings  of  the  Hoyal  Astronomical  Society,  for  example,  are  indexed 
in  this  way  under  each  of  the  participants. 

The  continued  cooperation  of  colleagues,  librarians,  and  friends, 
and  especially  of  those  authors  and  institutions  that  have  sent 
reprints  of  their  paper* ,  Is  gratefully  acknowledged.  Abstracts 
of  six  papers  published  in  the  Russian  language  (those  listed  as 
12-52-03,  B2-52-04.  B2-52-06  ,  02-52-04,  1-52- 08,  and  M-52-05)  were 
prepared  from  translations  provided  by  the  Defence  Scientific  Infor¬ 
mation  Service,  Defence  Research  Board,  Canada. 


IXT  TO  ABBHJTIATIONS  07  TITUS  07  JOURNALS 


Ap.  J. 

Aatron.  Contrib.  U.  Nan. 

Auat.  J.  Phys. 

Aurt .  J.  Scl.  Bat. 

B.  C.  A.  I.  C. 

Oomptet  Rendus 

Contrlb.  I.  A.  P. 


Dokl .  Akad.  lank  S.  8.  8.  B. 
J.  Ataot.  Tarr.  Phy*. 

J.  B.  A.  A. 

J.  Phyt.  Bad. 

J,  B.  A.  8.  C. 


M.  N. 

Phil.  Nag. 

Phyt.  Rer. 

Proc.  I.  1.  1. 

Froc.  I.  B.  1. 

Proc.  Phyt.  Soc. 
Proc.  Boy.  8oo. 

Pah.  A.  8.  P. 

Bap.  Ion.  Baa.  Japan 


Tok.  Aitron.  Oht.  Baprlntt 


Astro  physical  Journal 

Astronomical  Oontrlhutiona  of  the  University 
of  Manchaatar 

Aattrallan  Journal  of  Phyalca 
Auatrmllan  Journal  of  Sclantlflc  Research 
Bulletin  of  the  Central  Astronomical  institute 
of  Ci echo Slovakia 

Comptes  Bandnt  let  SAancet  da  l’Aeadlmle  dot 
Science* 

Centra  National  da  la  Recherche  Sclent  ifique . 
Contribution*  da  l'lnatltut  d'Aatrophyelque 
de  Pari* 

Doklady  Akadeaii  Bank  8S  8.  8.  R. 

Journal  of  Atmospheric  and  Terreetrlal  Phyalca 
Jouxnal  of  the  Brit i A  Aatronoadcal  Aeaociation 
Journal  de  Physique  at  le  Badiua 
Journal  of  the  Royal  Astronomical  Society  of 
Canada 

Nonthly  lotlcea  of  the  Royal  Aatronoadcal 
Society 

Phlloaophical  N&gazlne ,  Seventh  Sariee 
Phyalcal  Bariev*  Second  8erlaa 
Proceedinga  of  the  Institution  of  llectrlcal 
Ingineera 

Proceedinga  of  the  XR1  (rnatituta  of  Radio 
Ingineerai 

Proceedinga  of  the  Physical  Society 
Proceedings  of  the  Boyal  Society  of  London 
Publications  of  the  Astronomical  Society  cf 
the  Pacific 

Report  of  Ionosphere  Research  In  Japan  (Science 
Council  of  Japan.  Ionosphere  Research 
Conalttee) 

Tokyo  Astronomical  Obaerrato ry  Reprints 
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SIC T I OH  A 

RADIATION  FROM  THU  SUN 
?»?*  1.  Ob«®r*mtion« 


Al.  RADIATION  FROM  THE  SUN; 


Observations 


Al-52-01  Aly,  M.  2*  nKhartoum  Expeditions  for  Total  Solar  Eclipse  of 
February  25th,  1952:  Report  on  tbs  Meetings  of  Eclipse  Astronomers," 
Observatory,  72,  63-72  (Apr.,  1952)*  [Material  pertaining  to  extra¬ 
terrestrial  radio  noise  on  pages  63-65.] 

Tour  meetings  of  astronomers  taking  part  in  expeditions  for  observing 
the  total  solar  eclipse  of  February  25 »  1952  *  were  held  prior  to  the 
eclipse.  The  two  observational  programs  dealing  with  radio  astronomy 
were  the  subject  of  the  fi'i'st  meeting.  Dr.  Hagen  described  two 
conflicting  chromospheric  models  (low-temperature  lower  chromosphere 
with  limb  bri$itenii£  versus  high- temperature  lower  chromosphere  with 
lower  electron  density  than  previously  assumed)  and  emphasised  the 
usefulness  of  precise  observations  of  eclipse  curves  near  centimeter 
wavelength  for  deciding  between  them.  He  outlined  plans  of  the  U.  S. 
Naval  Research  laboratory  for  making  such  observations  at  wavelengths 
of  8.5  millimeters  and  9*4  centimeters.  Dr.  Laffineur  presented  the 
proposal  of  the  Institut  d^strophysiqus ,  Paris,  for  study  of  the 
characteristics  of  the  solar  corona  by  observations  at  wavelengths  of 
0.55  and  1.17  meters.  (M.S.C.) 


Al-52-02  "American  Astronomers  Report,"  Sky  and  Telescops,  11,  169- 
171  (May,  1952).  ("Solar  Flares  and  Solar  1. 5- me  ter  Radiation," 
169-170;  "Cornell  Radio  Interferometer,"  170-171*) 

Two  papers  presented  at  the  eighty- sixth  meeting  of  the  American 
Astronomical  Society  are  summarized.  The  first  dealt  with  a  detailed 
comparison,  msde  by  Helen  W.  Dodson,  E.  Ruth  Hedeman,  and  Leif  Owren, 
of  solar  radiation  at  a  wavelength  of  1.5  meters  with  photographic 
and  visual  observations  [see  Al-52-09]*  The  second  paper  contained 
a  description  of  the  radio  interferometer  at  Cornell  University  and 
of  1 1 8  use,  by  Leif  Owren  and  Helen  W.  Dodson,  for  identifying  on 
spectroheliograms  those  active  solar  areas  in  which  certain  observed 
bursts  of  IOmeter  molar  radiation  originated  [see  Al-52-12].  Out¬ 
bursts  that  occurred  on  August  15  >  1950  >  aRd  April  2*  1951 »  coincided 
in  position  as  well  as  in  time  with  solar  flares.  (M.S.C.) 


Al-52-03  Blum,  fmile- Jacques  ,  Denies*,  Jean- Franco is  ,  and  Steinberg, 
Jean- Louis.  "&ir  la  Forme  Ellipsoidal®  da  Soleil  Observ^  sn  Ondes 
HAtriquss,"  Cosptes  Rendus.  234,  1597-1599  (Apr.  16,  1952). 

Solar  imdiation  at  I69  Mc./s.  was  observed  at  a  nearly  central  loca¬ 
tion  during  the  annular  eclipse  of  September  1,  195 1»  (•••  Al-51-04)  , 
and  at  Paris  and  Dakar  during  the  eclipse  of  February  25,  1952, 
which  was  observed  as  partial  at  both  places.  Analysis  of  the 
curves  of  intensity  plotted  against  time  indicates  that  the  coronal 
radiation  from  the  equatorial  regions  of  the  sun  is  more  important 
than  that  from  the  polar  regions.  To  a  first  approximation  ths 
sun  can  be  represented  at  this  frequency  as  a  greatly  flattened 
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ellipsoid  of  nearly  uniform  'brightness.  [See  also  Al-52-04  and 
Al-52-08.]  (M.S.O.) 


Al-52-04-  Blum,  t.  J. ,  Denisae,  J.  T. ,  and  Steinberg,  J.  L.  "R6sultat 
dea  Obeervatlona  d'\me  £clipae  Annulaire  de  Soleil  Effsctules  sur 
169  Mc/a  at  9350  Me/s,"  Annalea  d'Astrophyslqu* ,  15*  181^198  (Apr.- 
June ,  1952) . 

Measurements  of  aolar  radiation  at  wavelengths  of  3*2  centimeters  and 
l.]8  meters  were  made  daring  the  annular  eclipae  of  September  1,  1951  • 
The  obeerring  aite  wa  at  Maxfcala,  Trench  Sudan,  a  few  kilometers  from 
the  line  along  which  the  eclipae  was  central.  Iquatorially  mounted 
antennae,  cone  la  ting  of  an  array  of  sixteen  half-imtvt  dipoles  for  the 
shorter  wavelength  and  a  parabolic  mirror  15O  centimeters  in  diameter 
for  the  longer  waTsl«gth,  were  used  with  superheterodyne  receiver*. 
Meteorological  conditions  were  good  and  the  sun's  radio  radiation  was 
undisturbed.  The  data  are  presented  in  the  form  of  curves  •  ho  wing  the 
variation  of  intensity  with  time.  At  the  maximum  of  the  eclipse, 
16  percent  of  the  radiation  of  the  whole  eun  remained  obeervable  at 
3.2  centimeters  and  U8  percent  at  I.78  meters.  The  curve  obtained 
at  3*2  centimeters  is  coneietent  with  limb-brightening  as  predicted 
theoretically  on  the  basis  of  a  etrong  temperature  gradient  in  the 
chromosphere.  An  asymmetry  of  the  carve  reveale  a  local  source  of 
radio  emission  that  corresponded  in  else  and  position  to  a  sunspot 
near  the  east  limb;  this  eource  had  an  apparent  temple imture  of  at 
least  600,000°.  The  curve  for  I.78  meter*  i*  symmetric  and  does 
not  revsal  ths  existence  of  this,  or  any  other,  local  source.  It 
corresponds  to  a  solar  brightness  distribution  that  lacks  circular 
symmetry,  and  It  indicates  that  at  this  wavelength  the  sun1*  equa¬ 
torial  diameter  substantially  exceeds  its  polar  diameter.  (K.S.C.) 


Al-52-05  Burgees,  R.  1. ,  and  Towler ,  C.  S.  "Solar  Activity  and  Iono¬ 
spheric  Effects,"  Wireless  Engineer.  29*  h6-5®  (Art*#  1952) « 

Observations  of  ionospheric  propagation  condition*  on  long  wares 
(191  kc./s.)  and  short  waves  (18.89  Mc./s.)  during  tho  period  Kay’  14 
io  November  30*  1948,  were  compared  with  observation*  of  eolar  noise 
bust*  at  30 1  42,  73 »  a»d  155  Mc./s.  and  with  ths  appsarance  of  eolar 
flares  and  sunspots.  Examples  of  disturbances  on  the  Ionospheric  and 
eolar  noise  record*  are  ehown  and  data  on  correlation*  of  the  radio 
and  flare  phenomena  are  presented  in  tabular  form.  The  noiee  bursts 
were  observed  by  means  of  low-noise  receivers  used  in  conjunction 
with  half-wave  dipole*  placed  half  a  wavelength  above  the  ground  and 
lying  perpendicular  to  the  meridian .  Commencement •  of  ionospheric; 

disturbance*  on  short  and  long  wavelengths  coincided  with  each  other  1 

and  with  the  commencements  of  associated  flare*  idien  these  were 
observed,  but  differed  by  up  to  three  minutes  from  time*  of  onset 
of  noiee  burets.  Eighty- six  percent  of  the  notes  bursts  occurred 
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without  f*ny  accompanying  ionospheric  effect,  whereas  only  a  minority 
of  tha  ionospheric  disturbances  occurred  without  noitia  hursts.  This 
indicates  a  greater  t  ends  no  y  for  an  active  araa  of  tha  sun  to  emit 
ohserrahla  radio  radiation  than  to  salt  ultra-violet  radiation  of 
stiff iclant  Intensity  to  disturb  tha  Ionosphere  significantly.  When  a 
risible  flare  was  accompanied  by  a  noise  burst,  the  times  of  onset 
were  coincident  to  within  a  minute.  (A;  M.fl.C.) 


11-53-06  Das,  A.  X.  ’Solar  Volte  Buret  of  11  April  1952  and  Associated 
Ionospheric  and  Magnetic  Disturbances ,"  Jrmpml  of  Meteorology 

and  Oeophyslce.  3,  236,  and  figure  on  page  231,  (July,  1952). 

To  Illustrate  types  of  data  on  solar-terrestrial  relationships 
being  obtained  at  the  natrophysloal  obeerratory  at  lodalkan&l, 
records  of  an  occurrence  on  April  11.  1952*  reproduced.  They 
•how  that  a  magnetic  crochet,  bursts  and  enhanced  emission  of  tolar 
radio  radiation  at  100  Nc./s..  and  a  partial  Ionospheric  fade-out 
oocorxed  between  0530  and  0615  U.  T.  Spectrohelio graphic  and  spactro- 
helloscopic  observations  were  not  in  progress  at  the  time  tut  the 
occurrence  of  a  synchronous  flare  can  be  inferred.  (M.3.C.) 


Al-52-07  Denies*,  Jean- Frangols.  "Relation  ent re  I'ActivltS  Oio- 
maf^ltlque  et  l'Actlvitd  Radlodlectrlque  Solalre,"  Annslci  ds 
^60 physique ,  8,  55-64  (Jan.-Mar.,  1952). 

A  detailed  account  of  an  investigation,  the  results  of  which  were  pre¬ 
viously  summarized  by  Denisee ,  Steinberg,  and  Zisler  [see  Al-»51-*ll]» 
ie  presented.  (M.S.C.) 

11-52-06  Denisee,  J.-F.,  Blum,  i.  J.,  ana  Steinberg,  J.-L.  "Radio 
Observations  of  the  Solar  Bollpses  of  September  1,  1951  •  February 
25 ,  1952,"  Nature ,  1J0,  191-192  (Aug.  2,  1952). 

Observations  of  the  sun  at  a  warelength  of  3*2  centimeter*  during  the 
annular  eclipse  of  September  1,  195*»  two  types  of  evidence  of 
limb  b listening:  (1)  comparison  with  measurements  by  other  obstrrsrs 
at  a  total  eclipse  in  1950  (•••  Al-51-^6)  rerealed  that  the  disk 
fraction  of  area  8.6  pexoedt  cowered  at  on*  eclipse  but  not  ths  other 
gave  rise  to  10-12  percent  of  the  total  radiation,  the  theoretical 
figure  being  12  percent  if  limb  brightening  is  assumed;  (2)  ths 
imdiatlcn  was  always  less  than  that  calculated  for  a  uniformly  bright 
dlric  of  xaiini  1.07  times  that  of  ths  sun,  this  radius  bslzg  chosen  to 
give  the  observed  percentage  remainder  of  ths  radiation  at  eclipse 
maximum.  Characteristics  of  ths  solar  radiation  at  a  wavelength  of 
1*78  meters  as  observed  during  the  name  eclipse  were:  (l)  the  decrease 
began  16  minutes  befoxe  first  coritaot,  indicating  that  ths  radio  sun's 
apparent  diameter  was  1*35  timet  that  of  the  optical  sun;  (2)  at 
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ths  contact  tins*  the  decrease  amounted  to  8.5  percent;  (3)  at 
maximum  eclipee  48  percent  of  the  total  radiation  remained.  These 
results  Indicate  that  the  equatorial  apparent  diameter  of  the  radio 
sun  at  I.7S  meters  considerably  exceed*  the  polar  apparent  diameter; 
they  are  wholly  confirmed  by  subsequent  eclipse  observations  made  at 
%rccussis  and  at  Ifekar  on  Ibbruary  25  »  1952.  A  diagram  illustrating 
a  tentative  model  of  the  sun  at  1.76-meter  wavelength  is  presented. 
[See  also  AI-52-O3  and  Al- 52-04.]  (M.S.C.) 

A 1-52-09  Dodson,  Helen  V. ,  Beds  nan,  X.  Ruth. ,  and  Owren,  Leif.  "[Ab¬ 

stracts]  Solar  Jlares  and  Associated  1.5  lister  Radiation/  Astro¬ 
nomical  Journal,  57*  9-10  (Apr.,  1952). 

The  results  of  a  detailed  comparison  of  solar  radiation  at  1.5-meter 
wavslergth  with  solar  activity  observed  photographically  and  visually 
are  reported.  The  radio  phenomena  accompanying  141  flares,  which 
occurred  between  July  18 ,  1948,  and  December  31»  1950 »  vers  classified 
into  the  following  descriptive  categorieei  (1)  major  burets  including 
outburst*  (22  cases),  (2)  minor  buret*  (22  caeee),  (3)  micro  burets 
(6  cases),  (4)  eerie*  of  buret*  (32  eaeee) »  (5)  »mll  rie*  in  base 
level  (4  cases),  (6)  noise  storms  (26  cases),  and  (J)  nulls  (29 
cases).  Radio  response*  of  types  (1)*  (2),  and  (3)  tend  to  occur  at 
the  very  commencement  of  the  rise  of  the  optical  flare.  Those  of 
type  (4)  precede  the  optical  flare  in  time  of  onset,  and  those  of 
types  (5)  and  (6)  often  begin  at  or  near  the  maximum  of  the  flare 
and  may  become  mo  it  intense  just  as  the  flare  has  faded  completely. 

,  [See  also  Al-52-02  and  Al-52-10.]  (M.S.C.) 


Al-52-10  Dodson,  Helen  V.,  He  daman,  1.  Ruth,  and  Owren,  Leif.  "[Ab¬ 
stract:]  Solar  Tlares  and  Associated  200-Mc/eec  Radiation,"  Prog. 
I.  R.  X. .  40 »  742  (June,  1952). 

"Solar  radio- frequency  radiations  on  2Q0  Mc./s.  have  been  compared 
with  lolar  activity  observed  photographically  and  vieually.  The 
most  clear-cut  relationship*  have  been  found  for  radio  emissions 
associated  with  solar  flares.  The  present  study  covers  141  flares 
which  occurred  during  the  period  August,  1948,  to  December,  195®* 
A  solar  flare  is  a  complex  phwmoimnon,  and  it  is  not  certain  which 
aspect  of  it  is  related  to  the  associated  radio  event.  The  200- 
megacycl#  events  may  be  divided  into  seven  categories:  major  bursts 
including  outbursts,  minor  bursts,  micro  bursts,  series  of  Citium, 
mmll  rise  in  base  level,  short -duration  noise  storms,  nulls,  light? 
percent  of  the  flares  produced  some  form  of  enhancement  in  the 
200-megmcycle  radiation.  With  but  four  significant  exceptions,  all 
of  the  flares  for  which  no  distinctive  radio  event  occurred  were 
relatively  unimportant  solar  phenomena.  Per  20  flares  for  which  ths 
energy  excess  of  the  radio  event  has  been  measured  there  appears  to 
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be  a  direct  relationship  between  this  and  the  importance  of  the  flare. 
Comparisons  of  the  times  of  onset  of  the  flare  tod  the  radio  event 
Indicate  that  major,  minor,  and  micro  bursts  occur  at  the  very 
commencement  of  the  optiaal  rise.  Series  of  bursts  begin  in  a  number 
of  cases  before  the  start  of  the  optical  flare;  noise  storms  and 
baee-level  increases  start  at  or  near  flare  maximum.  Such  delayed 
events  increase  in  intensity  as  the  flare  fades. and  often  attain 
greatest  intensity  when  the  flare  has  faded  completely. "  [See  also 
Al-52-02  and  A 1-5 2- 09  •  ]  (Reproduced  in  full) 


Al— 52-11  Dodson,  Helen  V.,  and  McMath,  Robert  R.  "The  Limb  Elare  of 

May  8,  1951."  Ap.  J.  ,  115,  78-81  (Jan.,  1952). 

Published  data  indicate  that  flares  have  been  observed  at  the  limb 
of  the  sun  with  elevations  above  the  chromosphere  of  8000-80,000 
kilometers.  Continuous  records  of  the  solar  limb  and  disk  secured 
on  H <X  spectroheliograms  at  the  McMath-Hulbert  Observatory  show  the 
outbreak  and  development  of  a  number  of  these  flare-like  prominences. 
They  range  in  form  from  relatively  small  cap- type  prominences  to  the 
great  flare  prominence  of  May  8,  1951.  This  latter  object  rose  to  a 
height  of  50,000  kilometers  in  less  than  90  seconds.  During  this 
interval  the  H*  lines  of  the  spectrum  ware  8-10  angstroms  wide  and 
showed  large  Doppler  displacements.  Throughout  the  remainder  of  the 
flare  the  change  in  height  was  negligible,  and  the  E cK  spectrum  lines 
were  $-6  angstroms  wide  and  symmetrical.  This  flare  prominence  was 
four  times  as  bright  as  the  undisturbed  Hoc  disk,  was  accompanied  by 
an  Increase  in  solar  radiation  at  200  Mc./s.,  and  was  associated  with 
a  sudden  disturbance  of  the  earth's  ionosphere.  The  increase  at 
200  Mc./s.  had  two  maxima.  The  first  of  these  occurred  with  the 
initial  appearance  of  the  flare  prominence,  the  second  with  the 
period  of  maximum  optical  intensity.  (A;  M.S.C.) 

Al— 52-12  Dodson,  Helen  W.,  and  Owren,  Leif.  "[Abstract:]  Observation 

of  Active  Regions  on  the  Sun  by  Radio  Interferometer  and  Spectro- 
heliograph,"  Astronomical  Journal.  57>  10-11  (Apr.,  1952). 

Recoids  of  200-megacycle  solar  radiation,  observed  simultaneously  with 
a  radio  telescope  and  interferometer,  yield  information  concerning 
the  locations  of  the  sources  of  bursts  of  radio  emission  on  the  sun's 
disk.  The  Cornell  radio  interferometer,  ueed  in  such  studies, 
consists  of  two  Identical  broadside  antennas  placed  51  wavelengths 
apart  on  an  east-west  line  and  connected  to  a  common  receiver. 
Observations  in  1950  and  1951  gave  position*  of  the  sources  of  two 
outbursts  that  accompanied  solar  flares  and  of  lh  bursts.  The 
observations  indicate  that  burst  sources  are  associated  with  regions 
that  are  found  to  be  active  when  observed  optically.  [See  also 
Al-52-02.]  (M.S.C.) 
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Al-52-13  Effect  of  the  Annular  Sclipse  of  March  7,  1951,  on  Radio-Wave 
Propagation,"  Nature .  169,  361-3^2  (Mar.  1,  1952). 

The  auhatance  of  a  paper  by  L.  H.  Martin  at  the  New  Zealand  Geo¬ 
physical  Conference  ia  reported.  Observations  were  made  at  Quartz 
Hill,  Wellington,  New  Zealand,  to  aaeertain  the  effect  of  the  annular 
eclipse  of  March  7*  1951*  on  radio-wave  propagation.  Throu^iout 
the  eclipee,  noiae  on  30  Me. /a.  was  abnormally  low;  thirteen  minutes 
after  the  maximum  phase  of  the  optical  eclipse  it  underwent  a  sudden 
drop  that  may  have  resulted  from  asymmetry  of  noise  sources  on  the 
sun.  On  frequencies  ranging  from  9*5  to  11.1  Mc./s.,  there  were 
sharp  "pips"  of  high- intensi ty  noise  of  the  type  associated  with 
sunspots  and  normally  heard  on  much  higher  frequencies.  Their 
occurrence  Indicates  a  substantial  drop  in  oblique^-incidence  critical 
frequency.  (M.8.C.) 


Al-52-14  Hagen,  John  P.,  and  Hepburn,  Hannielou.  "Solar  Outbursts  at 
8.5-mm.  Wave-Length,"  Nature .  170.  244^245  (Aug.  9,  1952). 

live  teats  of  solar  radiation  at  a  wavelength  of  8.5  millimeters  were 
observed  between  May  1  and  October  1,  1951 »  with  a  radiometer  adjusted 
to  foxlow  the  mm.  The  aperture  of  the  antenna  wae  2h  inches  and  the 
beam  width  1:1.  Tracings  of  the  records  are  shown.  Tour  of  the 
bursts  were  accompanied  by  flares  tod  the  fifth  occurred  when  there 
was  on  active  region  at  the  west  limb  of  the  sun.  Times  of  occurrence 
and  amplitudes  of  the  bursts  are  tabulated,  together  with  data 
concerning  accompanying  flares,  sudden  ionospheric  dietmrbances , 
and  known  hursts  at  other  wavelengths  associated  with  the  same 
occurrences,  lhe  bursts  at  8.5  millimeters  differ  from  those  at 
longBr  wavelengths  in  that  they  have  much  shorter  durations  (all  less 
than  five  minutes)  and  much  smaller  amplitudes  (increase  In  total 
eolar  radiation  not  exceeding  27  percent),  tor  one  of  the  bursts, 
which  occurred  simultaneously  at  8.5  millimeters  and  3  centimeters, 
a  transport  of  material  within  the  min' 1  atmosphere  is  unlikely  to 
have  been  the  source  of  the  burst  energy.  (M^S.C.) 


Al-52-15  Hatanaka,  Takeo .  "[Abstract:]  On  Noise  Storms Rep.  Ion. 
Res.  Japan.  6,  No.  3,  164  (1952). 

Results  of  an  analysis  of  noise  storms  at  meter  wavelengths  are 
briefly  described.  [Ibr  a  fill  account  see  Al-52-16.]  (M.S.C.) 


AI-52-I6  Hatanaka,  Takeo,  and  Moriyaaa,  fumio.  "On  Some  features  of 
Noise  Storms,"  Rtp.  Ion.  Res.  Japan.  6,  No.  2,  9^-109  (1952). 
Reprinted  as  Tok.  Astron.  Obs.  Reprints.  No.  99. 

Observations  of  noise  storms  of  solar  radio  emission  in  meter  wave¬ 
lengths  are  analysed.  A  noise  storm  seems  to  occur  in  a  sporadic 
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Banner  In  a  region  abore  a  large  and  magnetically  act  ire  sunspot. 
The  probability  of  ©beerring  a  storm  is  greatest  at  the  time  of  the 
central  meridian  passage  of  the  spot  and  falls  off  to  half  Talue  two 
days  from  it.  In  Intense  flare  that  accompanies  a  non-polarized 
outburst  seems  to  act  as  the  exciting  mode  of  a  storm.  The  storm 
decays  exponentially!  the  order  of  the  time  constant  being  about 
fifteen  to  thirty  minutes.  1  right-handed  circularly  polarized 
stoxm  is  associated  with  the  south  pole  of  a  sunspot  and  Tice  versa. 

U) 

11-52-17  Hulburt ,  I.  0.  "The  Solar  Eclipse  of  February  25,  1952," 
Scientific  Monthly.  75,  306-309  (Hot.,  1952). 

Radio  and  optical  observations  were  carried  out  during  the  total 
solar  eclipse  of  February  25,  1952,  by  a  group  of  scientists  sent 
to  Khartoum,  Sudan,  by  the  Haval  Research  Laboratory,  Washington. 
The  experiments  Included  the  recording  of  solar  radio  emission  at 
wavelengths  of  10  centimeters  and  8  millimeters,  1  descriptive 
account  of  the  work  is  given  and  pictures  of  the  equipment  are 
shown.  (K.S.C.) 


11-52-18  [Laffineur,.  M.  ]  ."Avec  la  Mission  Franqaiee  dn  Bureau  dee 
Longitudes  pour  1  'Eclipse  Totals  de  Soleil  A  Khartoum  (25  Fdvrier 
1952),"  Aetronomle.  66,  342-349  (Sept.,  1952). 

An  illustrated  account  of  preparation*  for  observing  the  eclipse  of 
February  25,  1952,  at  Khartoum  it  followed  by  a  description  of  tho 
eolipso  ltsslf  and  of  the  making  of  observations  at  wavelengths  of 
55  csnt looters  and  1.1 7  meters.  (For  a  summary  of  the  preliminary 
results  see  Al-52-19*)  (M.S.O.) 


Al-52-19  Laffineur,  Marius,  Michard,  Raymond,  Pecker,  Jean-Olaude, 
d'lsambuja*  Marguerite,  Dollfue,  Audoln,  and  Atanaeljevio,  Ivan. 
"Observations  Coablnlee  de  1* eclipse  Totals  de  Soleil  dn  25  Itfvrler 
1952  k  Khartoum  (Soudan)  et  de  1  Eclipse  Partielle  au  Radi o-Tdle scope 
de  l'Obeeiratoins  de  Meudon,"  ComPtes  Rendu s.  234,  1528- 153^  (Apr.  7* 
1952).  Reprinted  at  Contrlb.  I.  A.  ?.  A,  No.  108. 

Observations  of  the  total  solar  eclipse  of  February  25 »  1952,  were 
mads  in  Khartoum  at  frequencies  of  550  and  255  Mc./s.,  with  the  aid 
of  an  equatorially  mounted  parabolic  reflector  of  6-meter  diameter 
and  3.6-miter  focal  length.  At  the  higher  frequency  19*5  percent  of 
the  intensity  of  the  radiation  of  the  uneclipeed  sun  remained  at  the 
middle  of  totality,  and  at  the  lower  frequency  3O.5  percent.  At 
Meudon,  where  the  eclipse  vaa  partial,  the  minimum  intensity  at 
255  Mc./s.  occurred  thirteen  minute*  after  tne  maximum  of  the  optical 
eclipse  and  amounted  to  83  percent  of  the  intensity  of  the  uneclipsed 
eun.  Coronal  observations  at  optical  wavelengths  were  included  in  the 
program  of  the  group  at  Khartoum.  (M.S.C.) 


13 


Al.  RADIATION  FROM  THE  SUNt  Observat  ion* 


Al-52-20  Newton,  H.  V.  "Sunspots”  (Section  of  *  Solar  Activity"  by 
H.  V.  Newton  and  A.  K.  Das),  HJL.  112,  No.  3,  332-333  (1952). 

Sunspot  activity  during  1951  is  reviewed.  Until  after  the  Biddle 
of  the  year  most  of  the  spots,  especially  the  bigger  ones,  occurred 
within  a  longitude  range  confined  to  one  hemisphere  of  the  sun. 
Throughout  a  number  of  solar  rotations  ending  in  August,  a  higher 
frequency  of  bursts  of  solar  noise  on  meter  ^velengths  and  a  higher 
level  of  the  continuous  radiation  on  centimeter  wavelengths  was  asso¬ 
ciated  with  this  seas  hemisphere  than  with  the  other.  (M.S.C.) 


Al-52-21  Phyne- Scott ,  Ruby,  and  Little,  A.  0.  "The  Position  and  Movement 
on  the  Solar  Disk  of  Sources  of  Radiation  at  a  Frequency  of  97  Mc/s. 
III.  Outbursts,"  Aust .  J.  Sci .  Res.  A.  5»  32-h6  (Mar.,  1952). 

The  apparent  position  and  polarization  of  the  source  of  solar  radia¬ 
tion  at  97  Mc./s.  were  measured  during  six  outbursts,  for  five  of 
which  data  on  the  accompanying  solar  flares  are  available.  Initially 
the  apparent  position  of  outburst  and  flare  almost  coincide,  the 
outburst  usually  beiig  rather  closer  to  the  eolar  limb  than  the  flare. 
As  the  outburst  proceeds,  its  position  rapidly  changes,  the  apparent 
movement  usually  being  towards,  and  sosMtimes  off,  the  eolar  limb. 
The  initial  apparent  displacement  towards  the  solar  limb  smd  the 
subsequent  movement  can  be  explained  if  we  assume  that  the  outburst 
radiation  is  excited  by  sosw  physical  agency  originating  at  the  earns 
time,  and  in  the  terns  region,  as  the  flare,  and  moving  outward  through 
the  corona.  The  velocity  of  such  an  agency  would  need  to  be  between 
500  and  3000  kilometers  per  second,  stfid  it  is  suggested  that  the 
corpuscular  streams  associated  with  sudden- commencement  terrestrial 
magnetic  stonm  are  the  initiators  of  outbursts.  The  polarization  of 
the  outbursts  in  the  early  stages  is  random.  Often  a  second  increase 
occurs,  with  slliptical,  usually  circular,  polarization.  On  two 
occasions  linear  polarization  was  observed  in  this  later  stage  of 
an  outburst.  The  relation  between  the  changes  in  polarization  and  the 
associated  changes  in  apparent  position  conform  to  the  rule  given  in 
Part  II  [AI-5I-26],  that  right-hand  circular  polarization  arieee 
in  the  region  above  a  eouth  magnetic  pole  and  left-hand  above  m 
north  pole,  while  linear  polarisation  appears  to  originate  above  the 
central  region  of  a  bipolar  group,  the  E- Vector  having  a  direction 
approximately  along  the  axis  of  the  spot  group.  (A) 


Al-52-22  Becker,  Jean- Claude .  "L1  Observation  4e  1‘iclipee  du  25  Itfvrier 

k  Khartoum, *  Nature:  Revue  des  Sciences  et  de  leure  Applications, 
No.  3207,  193-199  (July,  1952). 

Observations  both  at  optical  wavelengths  and  at  radio  wavelengths 
of  55  centimeters  and  117  centimeters  were  included  in  the  program 
of  the  French  expedition  for  observation  of  the  solar  eclipse  of 
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lebmry  25,  1952,  at  Khartoum .  An  illustrated  account  of  the 
expedition,  with  eaphasls  on  its  scientific  purposes  and  the  work 
a  ccoapli ehed ,  is  followed  by  a  short  description  of  activities 
undertaken  by  other  groups  during  the  sane  eclipse.  These  Included 
observations  at  Hhartoua  at  wavelengths  of  6.5  millimeters  and 
10.6  cent  lasts  re  and  observations  outside  the  sons  of  totality  at 
wavelengths  of  2  asters  and  55  centlaeters.  (K.8.C.) 


Al-^52-23  Bedaan,  2.  0.  "The  Total  Solar  Bclipse  of  Btbruary  25,  1952," 

Hat  Tire ,  169,  686-688  (Apr.  26,  1952). 

« 

The  author  gives  an  account  of  the  probleas  investigated  by  astron- 
oaers  and  technicians  gathered  in  the  Sudan  for  observation  of  the 
total  solar  eclipse  of  February  25  >  1952*  Meacureaents  of  solar 
radio  radiation  were  Bade  at  wavelengths  of  8.5  allllaeters  and 
10.6  centlaeters  by  a  party  froa  the  Hava!  Besearch  Laboratory, 
Washington ,  and  at  wavelengths  of  55  centlaeters  and  117  centlaeters 
by  a  party  froa  the  Instltut  d'Astrophysique .  Paris.  The  data 
obtained  should  contribute  to  the  detemlnatlon  of  the  locations 
and  the  physloal  conditions  characterising  the  solar  levels  froa 
which  the  radiation  coaes.  (N.S.C.) 


Al-52-24  Saerd,  S.  F.  "Solar  Badlo  Noise  Data,"  Quarterly  Bulletin 
on  Solar  Activity  (International  Astronoaical  Union),  Ho.  97,  288- 
291  (Jan.-Mar.,  1952);  Ho.  98,  3O6-3O8  (Apr.-June,  1952);  Ho.  99, 
324-331  (July- Sept . ,  1952);  No.  100  ,  344-350  (Oct  .-Dec.,  1952)- 
(l.  "FLux";  2. •  "Polarisation" ;  ■  3*  "Variability";  4*  "Outstanding 
Occurrences.*) 

lhe  following  data  on  solar  zedlo  noise  during_jhe  year  1952  are  tabu¬ 
lated:  dally  aedians  of  flux  In  units  of  10  watt  a.  (c./s.)  , 

dally  aedians  er  aeans  of  the  sense  and  percentage  of  polarisation, 
dally  Indices  of  variability,  and  characteristics  of  outstanding 
occurrences.  The  observations  were  contributed  by  eleven  observing 
stations,  operating  at  a  total  of  eighteen  separate  frequencies  In 
the  range  froa  60  to  9400  Mo./s.  (M.S.O.) 


Al-52-25  "Solar  Badlo  latest  on,"  Bulletin  of  Solar  Phenomena  (Tokyo 
Astronomical  Observatory) ,  <’+,  13-15  (Jan.-Mar.,  1952);  27-29  (Apr.- 
June,  1952);  41-44  ( July-Sept . ,  1952);  59-62  (Oct.-Dec.,  1952). 
("Dally  lata";  "Out  standi:^  Occurrences.") 

the  following  data  pertaining  to  tolar  radio  ealsslon  observed  during 
the  year  1952  are  tabulated:  flux  at  200  Mc./s.  for  each  day  and  for 
certain  shorter  Intervals,  flux  at  3300  Mc./s.  for  each  day  beginning 
on  October  1,  Indices  of  variability  at  200,  100,  and  60  Mc./s.  for 
each  day  and  for  certain  shorter  Intervals,  and  characteristics  of 
outstanding  occurrences  at  200,  100,  and  60  Mc./s.  (M.S.C.) 
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Al-52-26  Ton  Ilhber,  H.  "Beobachtungen  der  Sonnenfinaternle  Tom  25* 
Pebruar  1952  la  Sudan,*  laturwl  aaenachaften ,  39.  Bo.  9,  199-206 
(May,  1952). 

A  ahort  reriev  of  the  scientific  object Ira a  of  ecllpaa  expedltlona 
la  followed  by  a  deacrlption  of  the  equipment  and  obaarratlonal 
programs  of  approzlaately  a  doten  expedltlona  for  obaerrlng  the 
aolar  ecllpaa  of  JVbxuaiy  25,  1952,  In  the  Sudan.  Radi o-astronomi cal 
measurements  ware  planned  by  two  groupa.  The  Inatltut  d 1  Aa  trophy  a  ique 
of  Parla  erected  a  radio  teleacope  haring  a  parabolic  alrror  of 
6-meter  diameter  and  crosaed  dlpolea  for  obaerrationa  at  warelengtha 
of  55  centimeters  and  117  centimeters.  The  IT.  ST  Naval  Reaaarch 
Laboratory  planned  to  obaerre  at  9*h  centlmetera  with  a  parabolic 
mirror  of  180-centimeter  diameter  equipped  with  an  electromagnetic 
horn,  and  at  8*5  mllllmetera  with  a  ayatem  of  two  cylindrical  parat- 
bollc  mlrrora  alao  equipped  with  an  electromagnetic  horn.  Plctnrea 
of  the  instruments  are  ahown.  (M.S.C.) 


I 

i  See  alao:  A2-52-07.  Bl-52-04,  Cl-52-04,  01-52-08,  K-52-03 .  M-52-06, 

;  »-52-07,  R-52-05,  *-52-11,  and  *-52-15- 

I 
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A2 .  RADIATION  PROM  THE  SUN:  Theories  and  Interpret  at  Ions 


A2-52-01  "American  Astro  none  re  Report ,  "  Sky  and  Telescope  .  11,  13V 117 
(Mar.,  1952).  (ttSolar  Enhanced  Radiation  and  Plasma  Oscillations 

11 V 116.) 

Bari  K.  Sen's  paper  on  the  interpretation  of  enhanced  solar  radio- 
frequency  radiation  as  an  effect  of  plasma  oscillations,  presented 
at  the  eighty- sixth  meeting  of  the  American  Astronomical  Society, 
is  summarized.  [Por  a  detailed  account  of  this  work  see  A2-52-11.] 

(M.S.C.) 

A2-52-02  Peinstein,  J.  "Condition  for  Radiation  from  a  Solar  Plasma," 
Phys.  Rev.,  85,  145-146  (Jan.  1,  1952). 

Recent  attempts  (see  A2~51~01  and  A2-49-H)  to  account  for  hursts  of 
solar  radio  emission  by  the  mechanism  of  wave  growth  in  a  uniform 
plasma  of  Infinite  extent  are  criticized  on  the  grounds  that  the 
existence  of  a  Poynting  rector  within  a  uniform  infinite  plasma,  does 
not  form  a  criterion  for  the  escape  of  the  radiation.  The  ooupllng 
of  ener&r  from  an  oscillating  plasma  into  a  radiation  field  16  shown 
to  depend  upon  the  existence  of  rapid  spatial  chaises  in  the  solitude 
of  the  current  distribution  of  the  plasma.  (M.S.C.) 


A2-52-03  Oetmaistaev,  0.  0. ,  and  Ginsburg,  V.  L.  "On  a  Possible  Mechanism 
for  the  Spoiadlc  Radio  Artesian  of  the  Sun"  [in  Russian],  T 

Nauk  S.  S.  S.  R.  ,  87,  Ho.  2,  187-190  (1952). 

The  authors  consider  the  possibility  that  the  sun1!  sporadic  radio 
emission  can  be  intexpreted  as  the  radiation  of  relatlrlstlc  electrons 
in  the  magnetic  fields  of  sunspot e,  a  mechanism  analogous  to  one 
suggested  elsewhere  for  the  galactic  radio  emission  (see  B2-51-02  and 
B2-52-02) .  Por  two  limiting  cases  that  specify  the  directions  of  the 
electron's  motion  and  radiation  with  respect  to  the  magnetic  field, 
the  authors  calculate  the  energy  radiated  by  the  electron  and  the 
required  concentration  of  relativistic  electrons  in  the  corona  over  a 
sunspot.  In  general  both  the  "ordinary"  and  "extraordinary"  waves  are 
radiated  but  conditions  are  mors  favorable  for  the  "ordinary"  wave  to 
be  observable .  Proton  emission  appears  to  be  unimportant  in  the  case 
of  the  sun  but  may  be  of  interest  in  connection  with  models  of  radio 
stars,.  (M.S.C.) 


A2-52-04  Kitamum ,  Masatoshi ,  andKadena,  Muneyasu.  "[Abstract:]  On  the 
Effect  of  Absorption  of  the  Solar  Noise  by  the  Corpuscular  Stream," 
Rep.  Ion.  Res.  Japan .  6,  No.  4*  216-217  (1952). 

Data  on  solar  flares  and  outbursts  of  solar  radio  noise  were  analyzed 
statistically  to  detszmlns  vhether  these  phenomena  tended  to  coincide 
more  frequently  in  th?  eastern  half  of  the  sun's  disk  than  in  the 
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western  half.  No  significant  asymmetry,  and  therefore  no  evidence 
of  absoiptlon  of  solar  noise  by  solar  corpuscular  streams,  was  found* 

(m.s.c.; 

A2-52-05  Kwal,  Bernard.  "Stir  le  Rayonnement  ilectromagn$tique ,  Produit 
par  les  Chocs  d'ilectrons  dans  un  Milieu  Trfcs  Fortement  Ioni»4,w  J. 
ftys.  Bad. ,  13,  315—3®  (Jan.,  1952)*  Reprinted  as  Pont  rib.  I.  A.  P.  B, 
No.  77- 

ihe  electromagnetic  radiation  of  long  wavelength  produced  by  electrons 
in  an  ionic  plasma  is  discussed  according  to  the  classical  theory  of 
ladiatlon,  and  conditions  pertaining  tc  the  emission  and  propagation 
of  such  radiation  in  Ionized  regions  of  interstellar  space  and  the 
solar  corona  are  considered.  (M.S.C.) 


A2-52-06  Link,  J.  "Radiations  Solalres  sur  65  cm  Pendant  l'^clipse  du 
12  Septembre  1950,"  B.  0.  A.  I.  0..  3,  81-82  (Nor.  30,  1952)* 

Rebar' s  observations  of  solar  radiation  at  a  wavelength  of  65  centi¬ 
meters  during  the  total  solar  eclipse  of  September  12,  1950,  showed 
an  Increase  of  approximately  10  percent  in  intensity  at  first  and 
fourth  contact  (see  Al-5 1-29) *  It  is  shown  that  grazing  reflection  on 
the  lunar  surfhce  fails  to  account  for  this  phenomenon.  An  alterna¬ 
tive  suggestion,  according  to  which  the  Increase  is  attributed  to  the 
influence  of  a  lunar  ionosphere,  is  advanced.  Conditions  required 
for  the  existence  of  such  am  ionosphere  seem  to  be  fulfilled.  The 
phenomenon  under  discussion  was  more  pronounced  at  first  than  at 
last  contact;  this  is  consistent  with  the  supposition  that  the  lunar 
ionosphere,  like  the  earths  ionosphere,  is  better  developed  on 
the  evening  side  than  on  the  morning  side.  The  phenomenon  hat  not 
been  noted  at  other  eclipses  and  careful  attempts  to  observe  it 
are  urged.  (M.S.C.) 


A2-52-07  Maxwell,  A.  "Possible  Identification  of  a  Solar  M-Region 

with  a  Coronal  Region  of  Intense  Radio  Emission s"  Observatory.  72 » 
22-26  (Feb.,  1952).  Reprinted  as  Astron.  Contrlb.  U.  Man.  II, 
Jodrell  Bank  Reprint  ,  No.  63* 

A  visually  unimportant  sunspot  group  that  crossed  the  sun's  meridian 
on  June  lh,  1950*  mas  associated  with  unusually  strong  radio  emission 
on  the  meter  wavelength  band,  as  reported  previously  (see  Al-51-22). 
A  sequence  of  geomagnetic  storms ,  traceable  throughout  the  following 
seven  or  eigit  solar  rotations ,  may  be  ascribed  to  the  synodic  rsturn 
of  the  same  area  of  the  sun,  suggesting  that  the  unusual  radio 
emission  was  associated  with  the  formation  of  an  M- region.  Throu^icut 
the  duration  of  the  sequence,  radar  auroral  echoes  showed  a  strong 
tendency  to  occur  at  times  corresponding  to  the  return  of  the  main 
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M- region  or  a  less  important  H-region  180  away  in  heliographic 
longitude.  The  main  M- region  sequence  is  the  only  important  one 
prior  to  which  regular  radio  noise  observations  have  been  made. 

(M.S.C.) 

12-52-08  Purcell,  E.  M.  "The  Lifetime  of  the  22S ^  State  of  Hydrogen 
in  an  Ionized  Atmosphere Ap .  J . .  116,  h|57 -^62  (Nor.,  1952). 

The  probability  of  the  transitions  22S^  “  ^*l/2  &nd  fSl/2  '  ZS/Z 

resulting  from  collisions  of  hydrogen  atoms  in  ^^^/2  *1^ 

electrons  and  positive  ions  is  calculated.  The  dominant  effect 
of  the  protons  is  shown.  The  population  of  the  2S  state  under 
chromospheric  conditions  is  found  to  be  substantially  lower  than 
the  estimates  of  Ciovanelli,  and  the  appearance  of  an  absorption 

line  at  9882  Mc./s.  from  tl»  transition  22S  ,  -  22P  ,  is  improbable. 

V2  3/2  (A;  m.S.'C.) 

A2-52-09  Hauls ,  Alfred.  "Zur  Thermischen  Emission  der  Sonnenkorona  im 
Wellenlangenbereich  Zehn  Zentimeter  bis  Zehn  Meter,"  Zeltschrlft 
fur  Naturforschung .  7*»  23^ 2h?  (Mar. -Apr.,  1952 )• 

The  thermal  emission  of  the  sun  is  calculated  for  different  models 
of  the  corona,  refraction  and  density  variation  being  taken  into 
account.  On  the  assumption  that  ths  electron  density  is  known  and  it 
spherically  symmetrical,  a  procedure  is  deduced  for  calculating  the 
temperature  in  the  corona  from  the  measured  distribution  of  intensity 
over  the  solar  disk.  The  observational  results  of  Stanier  (Al-50-12) 
are  not  consistent  with  the  generally  accepted  distribution  of  density 
or  a  multiple  of  it.  The  influence  of  the  ray-structure  of  the  corona 
is  investigated  and  it  is  shown  that  this  can  cause  marked  irregu¬ 
larities  in  the  intensity  distribution,  Analysis  of  the  intensity 
distribution  in  one  direction  only  may  therefore  yield  an  erroneous 
interpretation  of  the  results.  (A;  M.S.C.) 


A2-52-10  Sen,  Hari  I.  "An  Istim&te  of  the  Density  and  Motion  of  Solar 
Material  from  Observed  Characteristics  of  Solar  Radio  Outbursts. 
Abstract,"  Pub.  A,  S.  P.,  6a,  228  (Oct.,  1952). 

"•Urn  theory  of  radio  ware  generation  by  multistream  charge  interaction 
(A2-51-05)  is  extended  and  applied  to  the  observation*  made  by  the 
Australian  workers  (Al-50-lk)  of  the  spectrum  of  outbursts  of  solar 
radio- frequency  radiation  in  the  frequency  range  70-130  Mc./s.  The 
dispersion  equation  Is  derived  as  a  function  of  the  velocity  of  solar 
material  erupting  into  a  static  corona  and  of  the  temperatures  and 
densities  of  the  material  and  the  corona.  The  application  of  ths 
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dispersion  equation  to  the  Auetralian  data  enables  an  estimate  to 
of  the  relocity  (^00  kilometers  per  second}  and  the  density 
(f^lO  per  cubic  centimeter)  of  the  moving  solar  material** 

(Reproduced  in  full) 

A2-52-11  Sen,  Hari  X.  "Solar  ‘Enhanced  Radiation1  and  Plasma  Oscilla¬ 
tions,  a  Phys .  Rst .  ,  88,  816-822  (Nor.  15,  1952)*  Abstracted  in 
Ailronomlcal  Journal.  57,  26-27  (Apr.,  1952). 

The  dispersion  relation  for  a  plasma  oscillating  in  a  static  magnetic 
field  is  derived  by  the  Iaplace  t rams f one  method.  The  plasma  oscilla¬ 
tions  are  found  to  be  unstable  in  frequency  bands  around  multiples  of 
tho  gyrofrequency.  A  numerical  application  to  spot  magnetic  fields 
at  coronal  distances  indicates  sufficient  amplification  to  make 
plausible  the  theory  of  the  origin  of  solar  "enhanced  radiation"  in 
I  plasma  oscillations  of  electrons  gyrating  round  the  magnetic  field 
1  of  sunspots.  (A) 


A2-52-12  Takakura  ,  Tatsuo.  "The  Directivity  of  Solar  Radio  Emission 
from  the  Sunspots,"  Ren.  Ion.  Res.  Japan.  6,  No.  },  162  (1952). 

The  correlation  between  solar  radio  emission  and  a  relative  sunspot 
number  defined  by  giving  grsater  weight  to  sunspots  in  the  central 
circle  zone  on  the  sun's  disk  than  to  those  in  the  outer  sons  was 
inrestigsted.  She  results  indicate  that  the  locations  of  sunspots  on 
the  disk  do  not  affect  the  radio  emission  observed  at  3260  Mc./s»  At 
1200  and  200  Mc./s.,  on  the  other  hand,  the  radio  emission  from  the 
sunspots  in  the  central  circle  zone  appears  to  be  approximately’  twice 
as  strong  as  that  from  the  sunspote  in  the  outer  zone.  (M.3.C.) 


A2-52-13  Thomas,  Richard  N.  "[Abstract:]  Chromospheric  Xinetlc  Temper¬ 
ature  from  Radio  Measure* ,"  Astronomical  Journal.  57  >  27  (Apr*, 
1952). 

"A  major  anomaly  in  the  interpretation  of  the  solar  chromosphere  at 
the  present  time  is  the  apparent  disagreement  between  temperatures 
inferred  from  optical  observations  and  temperature*  inferred  from 
radio  measures.  In  each  case  the  relevant  temperature  is  only 
a  kinetic  temperature.  In  the  interpretation  of  several  of  the 
optical  observation*  the  departure  from  thermodynamic  equilibrium 
of  the  solar  chromosphere  hat  appeared  to  influence  appreciably 
the  observations.  The  radio  measures  are,  currently,  interpreted 
aa  coming  from  free-free  transit  ion*  in  the  field  of  the  hydrogen 
ion.  Heretofore,  the  influence  of  a  departure  from  Maxwellian 
distribution  of  the  electrons  about  the  kinetic  temperature  of  the 
chromosphere  has  been  ignored.  It  appears  however  that  an  average 
relative  depirtur*  between  the  high  energy  and  the  low  energy  ends  of 
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the  velocity  spectrum  amounting  to  one  part  in  one  hundred  thousand 
will  suffice  to  cause  an  error  of  a  factor  2  in  the  inferred  value 
of  the  temperature/  (Reproduced  in  full} 


A2-52-14  T»fiss,  R.  Q.  "Excess  Radio  Noise  from  Solar  Tlares  and  Sun¬ 
spots/  Nature ,  169,  185-186  (Teh.  2,  1952). 

The  suggestion  that  the  excess  noise  associated  with  solar  flares 
and  sunspots  may  be  due  to  longitudinal  plasma  oscillations  is  open 
to  critician  on  seveml  grounds.  Theories  involving  the  amplification 
of  the  transverse  radiation  field  itself  would  appear  to  be  more 
promising.  The  author  proposes  and  discusses  such  a  theory,  according 
to  which  oscillations  are  excited  in  a  thermal  plasma  moving  with  a 
drift  velocity  less  than  the  mean  thermal  velocity  between  tiro 
regions  in  which  the  characteristic  impedance  of  the  medium  changes 
appreciably  within  a  wavelength.  The  required  conditions  might  be 
met  in  solar  flares  and  sunspots  at  levels  from  which  the  radiation 
can  escape.  (M.S.C. ) 


See  also:  Al-52-Oh,  Al-52-16,  Al-52-21,  B2-52-09,  M-52-06,  and  M-52-O7. 
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Bl.  OINIRAL  GALACTIC  RADIATION:  Observations 


Bl-52-01  Atanasi jevid ,  Ivan.  n  Matures  du  Rayonnement  de  la  Vole  Lact$e 
sur  255  Mc/s.,"  C partes  Rendus ,  235*  130-132  (July  16,  1952)* 
Reprinted  as  Contrlb.  I .  A.  P.  A ,  No .  122 . 

A  radio  telescope  haring  a  parabolic  antenna  of  7*5-neter  diameter 
with  a  half-ware  dipole  and  reflector  at  its  focus  was  used  for 
■assuring  radiation  from  the  Milky  Way  at  a  frequency  of  255  Mc./s. 
She  ob serrations  consisted  of  sweeps  in  azimuth  at  fixed  altitudes. 
The  Sagittarius  region  was  observed  when  on  the  meridian,  other 
regions  when  the  galactic  plane  was  near  the  senlth.  A  preliminary 
map  of  the  radio  isophotes  was  derived.  A  weak  maximum,  not  shown  on 
the  contour  maps  obtained  by  Reber,  appears  near  galactic  longitude 
100°.  (M.S.G . ) 


Bl-52-02  Christiansen,  V.  N. ,  and  Hindman,  J.  V.  "21  cm.  Line  Radiation 
from  Galactic  Hydrogen,"  Observatory .  J2,  149-151  (Aug.,  1952/ • 

Result e  of  a  preliminary  surrey  of  the  21-centlmeter  line  emission 
from  hydrogen  in  the  galaxy  are  presented  in  the  form  of  a  diagram 
showing  contour  lines  of  brightness  distribution.  Observed  variations 
in  peak  brightness  along  the  galactic  equator  are  attributed  both  to 
the  ^reading  of  the  line  energy  by  Doppler  ehifte  due  to  differential 
galactic  rotation  and  to  structural  features  of  the  galaxy.  A 
splitting  of  the  line  into  two  components  occurs  between  galactic 
longitudes  170O  and  250°.  On  the  assumption  that  this  splitting  is 
an  effect  of  galactic  rotation,  it  is  found  that  large  elongated 
masses  of  hydrogen  forming  arcs  suggestive  of  spiral  structure  lie  at 
distances  of  about  1  and  4  klloparsecs  from  the  sun.  [Tor  a  full 
description  of  the  work  see  Bl— 03 •  D  (M.S.C.) 


BI-52-O3  Christiansen,  V.  N. ,  and  Hindman,  J.  Y.  "A  Preliminary  Survey 
of  lb20  Mc/s.  Lins  Emission  from  Galactic  Hydrogen,"  Aust .  J .  Scl . 
Res.  A.  5,  437-^55  (8#Pt.,  1952). 

A  preliminary  surrey  of  1420-Mc./e.  hydrogen-line  emission  was 
made  over  Ip  of  galactic  longitude  extending  through  the  galactic 
center  and  anticenter.  The  radiation  source  is  in  the  form  of  a 
band  of  varying  intensity  along  the  galactic  equator.  The  maximum 
brightness  temperature  is  about  100°K,  in  the  direction  of  the 
gslmctic  anticenter.  Meaeureaents  of  line  profile  show  considerable 
variation,  with  a  alniaum  width  of  0.12  Mc./s.  Double  lines  are 
evident  between  ^lactic  longitudes  170  and  240  and  it  is  suggested 
that  these  aay  originate  in  najor  structural  features  of  the  galaxy. 
The  change  In  the  peak  brightness  of  the  line  along  the  galactic 
equator  aay  result  froa  line  broadening  due  to  galactic  rotation. 
On  the  other  hand  it  aay  reveal  the  existence  of  highly  emitting 
regions.  The  latter  interpretation  is  supported  by  the  agreement 
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in  position  of  the  "bright  areas  for  "both  the  line  emission  and  the 
continuous- spectrum  galactic  emission.  (A) 


Bl-52-04  Cottony,  H.  V.,  and  Johler,  J.  R.  "Cosmic  Radio  Noise  Inten¬ 
sities  in  the  TOTBAni,"  Proc.  I .  B.  2 .  .  hO,  1053-1060  (Sept.,  1952). 

During  1948  and  1949*  the  National  Bureau  of  Standards  conducted 
continuous,  "broad- direct  It  lty  measurements  of  the  cosmic  radio  noise 
intensities  at  frequencies  between  25  and  110  Mc./s.  The  purpose 
was  to  eTaluate  the  Importance  of  this  noise  from  the  standpoint 
of  its  interference  with  radio  communication.  The  results  show  a 
regular  dally  variation  in  noise  corresponding  to  the  moTement  of 
the  principal  sources  of  cosmic  radio  noise  across  the  antenna 
receiving  pattern.  This  normal  coanlc  noise  intensity  pattern 
was  found  to  be  constant  within  the  limits  of  the  accuracy  of  the 
measurements.  The  average  dally  maxima  and  minima  which  bracketed 
the  dally  variations  are  presented  in  tabular  form.  No*  measurable 
change  in  these  limits  was  observed  in  the  course  of  the  measurements. 
Besides  the  normal  cosmic  radio  noise,  periods  of  abnormal  high  noise 
levels,  generally  associated  with  periods  of  unusual  solar  activity, 
were  observed  and  recorded.  (A) 


Bl-52-05  Muller,  C.  A.  "Meting  van  Badlostraling  uit  ds  Melkweg  op 
1420  MHs  ,*  Tlidschrlft  van  het  Node r lands  Badlogenootschau .  17, 
>14,  and  discussion  on  page  15 »  (Jan.,  1952)* 

A  short  general  introduction  in  radio  astronomy  is  followed  by  a 
description  of  a  special  receiver  used  for  the  first  observations 
in  the  Netherlands  of  tbs  1420-Mc./ s.  line  In  the  spectrum  of  galactic 
radiation.  (A) 


Bl-52-06  Oort,  J.  H.  (in  collaboration  with  C.  A.  Muller).  "Spiral 
Structure  and  Interstellar  Radio  Imlsslon,"  Monthly  Notes  of  the 
Astronomical  Society  of  8cath  Africa,  11,  65-70  (July  31,  1952). 
Also  with  certain  additions  in  South  African  Journal  of  8clencs, 
49  ,  87-92  (Oct  .-Nov.,  1952). 

A  discussion  of  certain  of  the  known  facts  and  unsolved  problems 
concerning  spiral  structure  of  galaxies  is  followed  by  a  summary 
and  provisional  interpretation  of  the  results  of  new  measurements 
of  the  contours  of  the  emission  line  of  Interstellar  hydrogen  at  a 
wavelength  of  21  centimeters.  The  measured  Doppler  shifts  of  the 
maxima. of  the  line  profiles  are  assumed  to  correspond  to  radial 
velocities  due  to  differential  rotation  of  our  galaxy.  A  provisional 
relation  between  circular  rotational  velocity  and  distance  from 
the  galactic  center  being  adopted,  the  observations  then  indicate 
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that  major  maxim  of  the  density  of  Interstellar  hydrogen  are  arranged 
In  two  spiral  arms.  The  positions  of  the  arms ,  one  gf  which  is 
strikingly  evident  at  all  galactic  longitudes  between  30°  and  130, 
are  indicated  diagrammatically .  They  show  that  our  galaxy  is  a 
spiral  of  Intermediate  rather  than  of  late  type.  The  new  evidence 
shows  conclusively  that  the  interstellar  gas  is  concentrated  in 
the  spiral  arms.  (M.S.C.) 


Bl-52-07  Oort,  J.  H.,  with  van  de  Hulst ,  H.  C.,  and  Muller,  C.  A. 
*  Spiraalstructuur  van  het  Melkwegstelsel Vers  lag  van  de  Gewone 
Yengaderlng  der  Af deling  Katuuricunde  (Koninklijke  Nederlandse  Akademie 
van  Vetenschappen)  ,  61,  140-14-3  (Oet.  25,  1952). 

The  emission  line  of  interstellar  hydrogen  at  21-centimeter  wave¬ 
length  was  observed  with  the  aid  of  a  movable  parabolic  reflector 
of  aperture  7i*«ters.  The  beam  width  was  2?7*  Line  profiles  were 
obtained  at  five-degree  intervals  of  galactic  longitude  over  the 
portion  of  the  galactic  plane  observable  from  the  Netherlands .  In 
the  directions  of  the  ^lactic  center  and  anticenter  the  profiles  are 
symmetric  and  reveal  no  systematic  deviations  from  circular  motion; 
their  width  corresponds  to  an  average  random  radial  velocity  of 
6  kilometers  per  second  for  the  individual  clouds.  In  other  direc¬ 
tions  the  profiles  are  wider  and  show  several  maxima  resulting  from 
Doppler  shifts  due  to  differential  galactic  rotation.  Tor  the  outer 
parts  of  the  galaxy  (outside  a  circle  centered  at  the  galactic  center 
and  passing  through  the  sun) ,  the  relation  between  the  density  of 
hydrogen  and  distance  from  the  sun  was  derived  in  each  direction  on 
the  assuuyrtlon  that  the  systematic  motion  is  circular  and  depends  only 
on  distance  from  the  galactic  center.  The  reeulte,  here  presented 
diagramatically ,  show  that  both  the  regions  of  maximum  said  minimum 
density  are  arrayed  in  spiral  arms.  Except  for  the  longest  arm,  which 
Is  approximately  circular,  the  arms  are  tilted  so  that  the  eenee  of 
rotation  of  the  galaxy  ie  that  of  a  spring  being  wound.  (M.S.C.) 


Bl-52-08  Royal  Astronomical  Society.  "Meeting  of  the  Royal  Astronomical 
Society  [Oct.  10,  1952],"  Observatory.  72,  213-221  (Dec.,  1952). 
[Material  pertaining  to  extraterrestrial  radio  noise  on  pages  215- 
217.] 

Descriptions  of  current  astronomical  work  in  Japan  and  at  the  Central 
Radio  Propa&tlon  laboratory  of  the  National  Bureau  of  Standards  were 
presented  by  [T .  ]  Hagihara  and  A.  H.  Sbapley  respectively.  The 
work  Includes  studies  of  solar  radio  omission.  P.  A.  G.  Schsuer 
and  M#  Ryls  reported  on  a  radio-astronomical  investigation  of  H  II 
regions.  Doing  on  interferometric  method  for  obtaining  high  resolving 
power,  they  made  a  survey  of  the  latitude  distribution  of  galactic 
rsdio  omission  at  frequencies  of  80  and  210  Mc./s.  The  reeulte 
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are  consistent  with  the  prediction  that  at  these  frequencies  the 
E  II  regions  should  appear  as  a  bright  strip  along  the  galactic 
equator.  An  are  rage  temperature  of  these  regions  exceeding  18,000  C 
is  indicated  but  the  possibility  that  the  eentral  aaxlaua  is  due  in 
part  to  a  population  of  a  new  type  of  radio  stars  showing  strong 
galactic  concentration  is  not  ruled  out.  (M.S.C.) 


See  also:  B2-52-09,  Cl-52-02,  Cl-52-13,  M-52-06,  and  *-52-11. 
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B2.  GENERAL  GALACTIC  RADIATION:  Theories  and  Interpretations 


B2-52-01  Binge,  Hans-Jost.  "Vergleich  Solarer  Erecheinungen  mit  der 
Vemnderlichkeit  Ton  Sternen  in  Gasnebeln,"  Zeltechrlft  fiir  Hatur- 
forschong.  Tie,  440-444  (June,  1952).  [Material  pertaining  to  extra¬ 
terrestrial  radio  noise  on  page  444*] 

The  peculiarities  of  RV  Aurigae  stars  are  Interpreted  as  effects  of 
a  phenoaenon  analogous  to  sunspot  activity  but  rery  ouch  stronger. 
It  is  suggested  that  eruptions  on  these  stars,  analogous  to  those 
producing  intense  radio  emission  on  the  sun,  are  the  source  of  most 
of  the  galactic  radio  radiation.  (M.S.C.) 


B2-52-02  Getmantzev,  G.  G.  "Cosmic  Electrons  as  the  Source  of  the 
Radio  Radiation  of  the  Galaxy*  [in  Russian],  Doki .  A  lead.  Sauk 
S.  S.  S.  R..  83,  No.  4,  557-560  (1952). 

An  analysis  of  the  proposition  that  cosmic  noise  in  the  neter-vave 
band  is  due  to  electrons  with  relativistic  energies  yields  a  theo¬ 
retical  answer  not  in  disagreement  with  experimental  data* 

(PtJ.M. Hough) 

B2-52-03  Hutchinson,  G.  V.  *0n  the  Possible  Relation  of  Galactic  Radio 
Noise  to  Cosmic  Rays,"  Phil.  Max..  43.  847-852  (Aug.,  1952). 

The  possibility  that  cosmic  rays  are  accelerated  in  regions  of  the 
&tlaxy  of  intermediate  particle  density  («s  l(r  cm.  )  is  considered. 
It  is  found  that  a  conservative  estimate  of  the  magnetic  fields  in 
such  regions  would  lead  to  a  radio  noise  flux  of  the  observed  order 
of  magnitude ,  and  that  the  observed  spectrum  could  easily  be  produced. 
A  possible  cause  is  suggested  for  the  low-energy  cut-off  in  the 
cosmic- ray  spectrum.  If  the  proposed  mechanism  accounts  for  any 
large  proportion  of  the  cosmic  rays,  these  should  be  accompanied 
by  a  small  flux  of  f  quanta  which  should  show  the  same  anisotropy 
as  the  galactic  radio  noise.  (A) 


B2-52-G4  lorchmk,  A.  A*,  and  Terletzky ,  Ta*  P.  "Electromagnetic  Radia¬ 
tion  of  Coanlo-Ray  Protons  and  Oalactlc  Radio  Radiation"  tin  Russian], 
Zhurnal  Ekspcrlmental  ♦not  1  Teoretlcheskol  Plsikl .  22,  507^509 
(Apr..  1952). 

Radiation  by  cosmic- ray  protons  moving  in  magnetic  fields  in  the 
galaxy  is  suggested  as  a  possible  explanation  of  the  galactic  radio 
emission.  The  spectral  distribution  of  such  radiation  is  calculated 
and  found  to  bs  in  reasonably  good  agreement  with  the  spectrum 
of  galactic  radio  amission  as  determined  obaerrat tonally .  Both 
the  cosmic  rays  and  the  radio  amission  would  originate  in  regions 
having  a  high  density  of  cosmic  part  idea  and  a  high  magnetic  field. 
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B2-52-05  Oort,  J.  H.  "Problems  of  Galactic  Structure,”  An .  J . .  116, 
233-250  (Sept.,  1952). 

The  authors  Henry  Norris  Russell  Lecture  delivered  on  December  27 » 
1951*  1*  reproduced.  It  contains  a  detailed  suamary  and  evaluation 
of  the  status  of  knowledge  concerning  the  structure  of  our  galaxy. 
The  inter re lationships  between  the  results  obtained  by  optical  and 
by  radio  techniques  of  investigation  are  brought  out,  and  profitable 
avenues  for  further  research  are  suggested.  The  possibilities  of 
obtaining  significant  lnforaatlon  froa  observations  of  the  emission 
line  of  interstellar  hydrogen  at  21-centimeter  wavelength  are  eaphar 
sized.  (M.S.C.) 


B2-52-06  Shklovsky,  I.  S.  "Radio- Spectroscopy  of  the  Galaxy*  [In 
Russian],  Astronoalcheskll  Zhurnal .  29  >  14**- 153  (Rar.-Apr. ,  1952). 

This  paper  develops  the  theory  of  the  aonoohroaat lc  radio  emission 
of  the  galaxy,  takli^  into  account  the  extraordinarily  low  kinetic 
temperature  of  the  interstellar  gas  In  the  H  I  zones.  In  directions 
where  the  differential  galactic  rotation  is  not  an  important  factor, 
the  contour  of  the  line  at  A  *  21  centimeters  is  determined  by  the 
individual  velocities  of  clouds  of  interstellar  gas.  Although  the 
optical  thickness  of  the  galaxy  in  the  direction  of  its  center  is  very 
great  ,  nevertheless  the  observed  half-width  of  this  line  Bakes  it 
possible  to  estlAte  the  total  number  of  hydrogen  atoms  in  a  column  of 
unit  cross jnectlon  extending  across  the  entire  galaxy.  It  is  of  the 
order  of  lCr^  per  square  osnttseter.  This  permits  us  to  conclude  that 
the  total  mass  of  the  interstellar  gas  aaounts  to  only  a  small 
percentage  of  the  total  mass  of  the  galaxy.  The  possibility  of 
observing  the  individual  clouds  of  non- ionized  interstellar  hydrogen 
is  dmnocstimt^d.  Bie  differential  galactic  rotation  to  a  considerable 
extent  renders  the  &daxy  transparent  to  '-he  21-centimeter  wavelength 
in  a  number  of  directions.  If  the  abundance- ratio  of  deuterium  to 
hydrogen  is  more  than  l/lOOO,  it  is  to  be  expected  that  the  radio 
spectrum  of  the  galaxy,  in  the  direction  toward  the  galactic  center, 
will  exhibit  an  absorptibn  line  of  deuteH’rs  a  wavelength  of 
64.5  centimeters.  A  possibility  of  studying  the  isotopic  composition 
of  the  interstellar  gas  is  thus  revealed.  (A) 


B2-52-07  Shklovsky,  I.  S.  "On  the  Nature  of  the  Radio  Radiation  of 
the  Galaxy"  [in  Russian],  Astronomlcheskli  Zhurnal,  29  ♦  418-449 
( July- Aug. ,  1952). 

Unsold's  conclusion  that  the  interstellar  ionized  gas  contributes 
little  to  the  observed  galactic  radio  radiation  is  rejected.  The 
radiation  has  two  components:  one  component  originates  in  the  gas 
and  is  apparent  mostly  on  short  wavelengths,  the  other  originates 
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in  radio  stare  and  is  apparent  mainly  on  long  wavelengths.  The 
division  of  the  observed  intensity  of  radio  emission  into  these 
components  for  different  wavelengths  and  for  different  parts  of 
the  sky  is  discussed.  It  is  concluded  that  the  secondary  maxima  in 
CygHcns,  in  Tela,  and  in  the  field  around  the  anticenter  are  entirely 
attributable  to  interstellar  gas.  Bis  distribution  of  intensity 
of  the  gas  component  also  reveals  certain  features  of  the  spiral 
structure  of  our  galaxy.  Prom  the  distribution  of  the  intensity 
of  the  component  that  originates  in  radio  stars,  it  is  found  that 
the  radio  stars  form  a  spherical  system ,  their  density  in  the  center 
being  only  2.J  times  greater  than  in  the  neighborhood  of  the  sun. 
Thus  the  spatial  distribution  of  radio  stars  differs  greatly  from 
that  of  all  other  known  objects  in  the  galaxy.  The  author  presents 
arguments  for  the  assertion  that  the  five  brightest  radio  stars  are 
a  special  type  of  galactic  objeot  and  probably  unique.  The  total 
number  of  radio  stars  in  the  galaxy  is  derived;  it  greatly  exceeds 
the  number  of  ordinary  stars  and  the  Bases*  of  the  radio  stars  must 
therefore  be  small*  (A;  M.S.C.) 


B2-52-08  Shklovsky,  I.  3.  "On  the  Spatial  Distribution  of  the  Source* 
of  the  Galactic  Radio  Smlsslon"  [in  Rasa  tan],  gflfcli 
8.  S.  8.  85.  Ho.  6,  1231-1234  (1952). 

The  analysis  of  four  papers  (Fiddlngton,  B2-51-03;  Bolton  and  Vest- 
fold,  Bl-50-02;  Allen  and  Gum,  Bl-50-01;  Bey,  Phillips,  and  Farsom, 
Bl-h6-02)  yield*  the  following  general  characteristics  of  the  iso- 
photes  of  galactic  radio  emission:  (l)  the  maximum  of  radio  intensity 
near  the  center  of  the  galaxy,  (2)  three  secondary  maxima  (two  "sharp* 
onee  In  Cygnus  and  Tela,  and  a  flat  one  near  the  anticenter)  ,  and 
(3)  a  considerable  intensity  near  the  galactic  Poles.  The  division 
of  radio  emission  into  two  components  (ionised  interstellar  gas  and 
radio  stars)  shows  that  the  secondary  maxlna  are  of  interstellar 
origin.  In  the  region  of  the  galactic  center  the  gaaaous  component 
plays  the  main  part  up  to  A  ■  300  centimeters.  It  follows  that  the 
radio  stare  are  not  concentrated  In  the  plane  of  the  galaxy,  and  that 
their  intensity  component  in  the  center  is  only  4*4  times  that  in  the 
antloenter;  the  value  of  d(log  n)/dR  for  radio  stars  Is  -0.056,  !•*.» 
about  one- half  of  that  for  the  Csphslds.  [Set  also  B2-52-07O 

(Pif.Iaohnan) 

B2-52-09  Wild,  J.  P.  "The  Radio-* frequency  Lins  Spectrum  of  Atomic 
Hydrogen  and  its  Applications  in  Astronomy,”  An .  J . .  115.  206-221 
(Mar.,  1952). 

formulas  art  obtained  for  the  frequencies,  transition  probabilities, 
and  natural  widths  of  the  discrete  lines  of  atomic  hydrogen  that  fall 
within  the  radio  spectrum.  Suoh  lines  are  due  to  transitions  within 
either  the  fins  structure  or  the  hype rf las  structure  of  the  energy 
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levels.  The  conditions  necessary  for  the  formation  of  observable 
emission  and  absorption  lines  are  examined.  Thence  an  inquiry  is 
made  into  which  of  the  hydrogen  lines  are  likely  to  be  observable 
from  astronomical  systems.  It  is  found  that  the  sun  may  give  a 
detectable  absorption  line  at  about  10,000  Mc./s.,  corresponding 


to  the  23 


1/2 


-  22P 


3/2 


fine-structure  transition,  but  that  other 


solar  lines  are  not  likely  to  be  observable.  From  the  interstellar 
gas,  the  emission  line  already  observed  (i.e.,  the  1A20  Mc./s* 
hype rfine- structure  line)  is  probably  the  only  detectable  hydrogen 
line.  The  importance  of  thie  line  in  the  study  of  the  interstellar 
gas  is  discussed.  Some  general  conclusions  are  drawn  from  the 
preliminary  evidence  regarding  the  motion  and  kinetic  temperature 
of  the  regions  of  un-ionized  hydrogen.  The  radio  data  are  used  to 
obtain  a  measure  of  the  product  of  "galactic  thickness"  and  average 
hydrogen  concentration.  (A) 


B2-52-10  Vouthuysen,  S.  A.  "On  the  Excitation  Mechanism  of  the  21  cm 
Interstellar  Hydrogen  Emission  Line,"  Physlca .  18,  75"*76  (Jan., 

1952). 

The  absorption  and  ra-emission  of  LymauwX  resonance  radiation  trapped 
in  E  I  regions  of  interstellar  space  cause  a  redistribution  of 
the  two  components  of  the  ground  state  of  the  atom  and  establish 
equilibilum  between  the  internal  and  translational  degrees  of  freedom. 
The  relative  populations  of  the  two  hyperfine-structure  levels 
depend  on  the  shape  rather  than  the  intensity  of  the  spsctru*  of  the 
Lyman- OC radiation.  This  shape  will  be  that  of  the  Planck  spectrum 
for  the  kinetic  temperature  of  the  cloud,  and  the  kinetic  temperature 
will  then  become  the  "population  temperature."  [See  also  B2-52-11.] 

(M.S.C .) 

B2-52-11  Vouthuysen,  S.  A.  "[Abstract:]  On  the  Excitation  Mechanism  of 
the  21-cm  (Radio- Frequency)  Interstellar  Hydrogen  Emission  Line 
Astronomical  Journal.  57 »  (Apr.,  1952). 

"The  mechanism  proposed  hers  is  a  radiative  one:  as  a  consequence 
of  absorption  and  re-emission  of  Lyman-C<  resonance  radiation,  a 
redistribution  over  the  two  hype  rfine- structure  components  of  the 
ground  level  will  take  place.  Under  the  assumption  —  here  certainly 
permitted  —  that  induced  emissions  can  be  neglected,  it  can  easily 
be  shown  that  the  relative  distribution  of  the  two  levels  in  question, 
under  stationary  conditions,  will  depend  solely  on  the  shape  of 
the  radiation  spectrum  in  the  Lor  region,  and  not  on  the  absolute 
intensity.  ...  The  conclusion  is  that  the  resonance  radiation  provides 
&  long-iange  inteiacti on  between  gas  atoms,  which  forces  the  internal 
(spin-) degree  of  freedom  into  thermal  equilibrium  with  the  thermal 
motion  of  the  atoms."  [See  also  232-52-10.] 

(Tlrst  and  last  paragraphs  only  reproduced  in  full) 
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B2-52-I2  Wyatt,  Stanley  P.f  Jr.  *  [Abstract:  ]  A  Badio  Model  of  the 
Galaxy, *  Astronomical  Journal.  57*  168-169  (Oct.,  1952). 

Badio  leophotes  determined  by  Bolton  and  Vest  fold  at  100  Mc./s.  are 
analysed  on  the  assumptions  that  the  radio  galaxy  is  axially  symmetric 
and  that  it  is  transparent  at  100  Mc./s.  The  density  function  in  the 
galactic  plane  is  found  to  be  approximately  Gaussian  with  the  sharpest 
decay  in  the  regions  two  to  four  kiloparsecs  from  the  center  .  Super¬ 
posed  on  this  are  a  constant  component  with  brightness  temperature 
about  h50°K  and  an  asymmetric  component  in  the  anticenter  directions. 
On  the  assumption  that  the  density  distribution  in  the  s-direction 
follows  a  Gaussian  law,  the  decay  rate  for  the  nuclear  pari  of  the 
galaxy  is  five  times  as  rapid  at  right  angles  to  the  galactic  plane 
as  in  the  plane,  and  for  the  solar  neighborhood  three  times  as  rapid. 
Only  a  small  part  of  the  constant  450  excess  can  be  attributed  to 
other  galaucies  radiating  like  our  own,  (M.S.O.) 


See  also:  A2-52-  05,  Bl-52-03,  Bl-52-06,  Bl-52-07,  Bl-52-08,  Cl-52-02, 
and  01-52-10. 
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RADIATION  FROM  "DISCRETE  SOURCES" 


Part  1.  Obaerrationa 


RADIATICS  FROM  "BISC8*«  8 01* CM* 

QTippr rvr.lfT A£ Y  snaURY  or  omirvbd  *1/KLMQTHB* 


Wave-  frequent  V 
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- S.  I.  H.  Australia. 
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2.4  K. 

2.5  *. 
3.0  ■  . 

?.?  a. 


t.7  b. 
F  ■« 


16  a. 
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no  i 


C.  S.  I.  B.  0.,  Australia, 


.Cl-52-01,  Cl-52-1? 


Cavendish  Laboratory,  Great  Britain, ....... .C1-J2-04,  C1-J2-06,  Cl-52-Ofl,  Cl-W-15,  I-;  -C3 

Jr».  varsity  of  Manchester,  Great  Britain . . . Cl-r  -r  .Cl-  ~rj,  Cl-**-l} 

-University  of  Manchester ,  Great  or. tain,... . . . . . 4 

‘Oil varsity  of  Manchester,  Great  Britain...  . . . . . . . Gl-,2-vf> 

■0.  S.  I.  R.  0.,  Austral!* . . . Cl-;2-01,  Cl-  ?-C4,  Cl-52-11 

■Cavendish  Laboratory,  Great  Britain . . . .  .Cl-52-06,  Cl-hi-C£,  Cl-52-14,  Cl-  -*?,  K-e  -rs 

■Uhi/ersity  of  ilarehestar.  Great  Britain. . . . C1-52"C5,  Cl-52-07.  Cl-r2-C  t 

■Cav*-dish  Laboratory,  Great  Britain........ . . . . . ,..C*-5«-C*, 

-Cavendish  Laboratory,  Great  tfrlti  in . . . . . Cl-*?-0<;#  Cl-‘2-C#,  K-c2-C3 

-C.  '.  I.  1.  0.,  Australia . . . . . . Cl-5?-10,  »-5?-C* 


*  Positive  results  are  indicated  by  solid  Unas,  negative  -eeults  by  dotted  lines.  For  further  e«;lenati^n  sac  page  ? 
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01-52- 01  Bracewell,  Ronald.  "Radio  Star*  or  Radio  NebulaeT  Obserra- 
tory,  12,  27-29  (Feb.,  1952). 

(hservatlon*  by  B.  T.  Mill*,  indicating  the  existence  of  two  di*cret* 
radio  sources  (in  Sagittarius  and  Vela)  with  angular  extension* 
of  about  35*  ,  rai**  th*  question  whether  all  discrete  eource*  are 
"radio  nebulae."  ^The  principle  of  the  apparatu*  u*ed  by  Mill*  is 
explained  and  characteristic*  of  an  extended  discrete  source  in 
Cygnus ,  a*  determined  by  Piddington  and  Minnett  [see  Cl-52-12], 
are  briefly  described.  (M.S.G.j 


Cl-52-02  Brown,  R.  Hanbury,  and  Hazard,  C.  "Ixtra-Calactic  Radio- 
Frequency  Radiation,"  Phil.  Mag..  43,  137-152  (Feb.,  1952).  Re- 
printed  a*  Ast  run.  Contrib.  U.  Man.  II,  Jodrell  Bank  Reprint.  No.  61. 

It  ha*  been  shown  previously  that  radio- frequency  radiation  is  being 
received  on  the  earth  from  the  extragalactlc  nebula  NOC  224  (M  3D  • 
This  paper  report*  some  initial  attempt*  to  extend  the  measurement* 
of  extragalactlc  radio  radiation  at  a  wavelength  of  1.89  aeter*. 
A  radio  survey  was  made  of  three  bright  nebulae  (in  addition  to 
NCC  224)  and  three  radio  source*  were  associated  with  them.  The 
radio  intensity  to  be  expected  froa  eight  of  the  major  clusters  of 
nebulae  was  calculated  and  two  of  the  clusters  were  surveyed  and 
identified  with  radio  sources.  For  a  selected  region  of  the  sky  an 
attesqpt  was  Bade  to  predict  the  Irregularities  in  the  radio  isophotes 
corresponding  to  large-scale  irregularities  in  the  distribution 
of  ext ragalactic  nebulae.  These  predictions  were  ooapared  with 
radio  observations  of  the  region,  and  it  is  shown  that  there  is  a 
correlation  between  the  radio  isophotes  and  the  distribution  of 
extragalactlc  nebulae.  A  preliminary  examination  was  aade  of  the 
relation  between  the  apparent  photographic  magnitude  and  the  apparent 
radio  magnitude  of  the  nebulae.  The  results  suggest  that  there  is  a 
definite  relationship  and  that  the  apparent  photographic  aagnitude 
Increases  more  rapidly  than  the  apparent  radio  magnitude.  (A) 


CI-52-O3  Brown,  R.  Hanbury,  and  Hazard,  C.  "Radio- Fro  quo  ncy  Radiation 
from  Tycho  Brahe1*  Supernova  (A.  D.  1572)."  Nature .  170,  364-3^5 
(Aug.  30 »  1952).  Reprinted  as  Astron.  Pont  rib.  U.  II .  Jodrsll 

Bank  Reprint .  No.  72. 

A  number  of  localized  sources  were  detected  in  the  course  of  a 
detailed  survey  of  th*  radiation  at  158. 5  Mc./s.  froa  th*  region  of 
the  eky  lying  within  the  field  of  view  of  the  218-foot  paraboloid  at 
the  Jodrsll  Bank  lxperlasntal  Station.  One  of  the  sources  agrees  in 
position  with  the  sopomova  of  1572  and  is  tentatively  identified  ae 
its  remnant.  In  contrast  to  the  Crab  Nebula,  which  is  believed  to  be 
th*  remnant  of  the  supernova  of  1054  and  has  previously  been  iden- 
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tifled  at  a  radio  source ,  the  reaaant  of  the  supernova  of  157?  hat  aot 
boen  observed  optically*  The  two  radio  sources  differ  in  Intensity  by 
about  2.5  sagnitudes,  at  did  the  apparent  visual  magnitudes  of  the 
two  supernovas  at  aakimaa  brightness ,  bat  the  reanantt  differ  by  at 
least  6  magnitudes  In  Integrated  photographic  magnitude*  Ho  radio 
source  hat  yet  been  detected  at  the  position  of  the  other  supernova 
(that  of  1604)  known  to  have  occurred  in  the  galaxy.  (K*S*C.) 


Cl-52-04  Brown,  H.  Hanbury,  Jennlton,  B.  C.,  and  Das  Oupta,  M.  K.j 
Millt,  B.  I.;  Smith,  T.  G.  "Apparent  Angular  Sl*es  of  Discrete 
Hadio  Sources,"  Hature .  170,  1061-10®  (Dec.  20,  195?)-  Writ 
part  reprinted  as  Astron.  Contrib.  U.  Kan.  II,  Jodrell  Bank  Beprlnt, 
Ho.  76. 

The  results  of  three  separate  experimental  investigations  of  the 
•ngnTar  slset  of  discrete  radio  sources  are  presented.  Interferometer 
techniques  with  a  variety  of  antenna  spacing*  were  used  In  all  cases. 
The  two  aost  intense  sources  were  observed  at  the  Jodrell  Bank 
Ixperlmental  Station  at  a  frequency  of  125  Mc./s.  with  antennas 
spaced,  along  four  different  base  lines;  they  were  found  to  have 
apparent  angular  sises  of  the  order  of  a  few  minutes  of  arc.  The 
source  in  Oygnus  was  found  to  be  markedly  asymmetrical  in  angular 
sl.se,  that  in  Cassiopeia  roughly  symmetrical.  In  Australia,  the 
effective  sises  of  Cygnus  A,  Taurus  A,  Virgo  A,  and  Centaurus  A 
were  measured  in  the  east-west  direction  at  a  frequency  of  100  Mc*/s. 
Values  of  1.1,  4* ,  5*.  and  6'  respectively  were  obtained.  Previously 
suggested  Identifications  of  these  sources  with  certain  nebulae  are 
confirmed  by  the  fact  that  in  all  four  oases  the  dimensions  of  the 
radio  and  optical  objects  axe  comparable.  At  the  Cavendish  Laboratory 
the  intense  sources  in  Cygnus  and  Cassiopeia  were  measured  at  a 
wavelength  of  1.4  meters.  The  results  wore  consistent  with  th^se  to 
be  expected  from  uniformly  bright  disks  having  diameters  of  3*5 
5.5  respect! vsly.  (M.3.G.) 


Cl-52-05  Burrows,  K.,  and  Little,  C.  0.  "Simultaneous  Observations  of 
Badlo  Star  Scintillations  on  Two  Widely  Spacsd  Prequenciss ,"  Astrcn_._ 
Contrib.  U.  Man.  I,  Jodrell  Bank  Annals,  1,  29-35  (D*c*»  1952)* 

Observations  of  the  scintillation  of  a  radio  star  were  made  simul¬ 
taneously  at  frequencies  of  81 .5  and  118. 5  Mc./s.  Tht  average  crose- 
correlatlon  coefficient  between  the  scintillation  records  on  the 
two  frequencies  was  0.61,  with  a  standard  dsviation  of  0.13*  Ho 
Systaltic  variation  of  cross-correlation  coefficient  with  fluctuation 
rate  or  source  elevation  was  found;  the  correlation  showed  a  tendency 
to  decrease  with  increasing  amplitude  of  fluctuations.  The  experi¬ 
mental  results  are  in  general  agreement  with  previous  observations 
in  Ingland,  but  not  agree  with  earlier  observation!  in  Australia. 
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CI-52-O6  Hewish,  A.  "The  Diffraction  of  Galactic  Radio  Ware*  as  a 
Method  of  Investigate  the  Irregular  Structure  of  the  Ionoephere  ," 
Proc.  Roy.  80c .  A.  214,  494-514  (Oct.  9»  1952)* 

The  amplitudes  of  the  radio  wares  received  from  a  radio  star  at  two 
points  separated  by  about  1  kilometer  were  studied  and  compared. 
The  results  indicate  that  the  variations  of  phaee  and  amplitude  at 
one  point  can  he  ascribed  to  the  steady  drift  of  an  irregular  wave- 
pattern  over  the  ground.  It  is  shown  how  the  structure  and  movement 
of  the  wave-pattern  can  he  deduced  from  the  observations.  The 
Irregular  wave- pat  tern  across  the  ground  can  be  thought  of  ae  a 
diffraction  pattern  produced  by  the  passage  of  the  waves  through 
a  portion  of  the  ionosphere  which  imposes  Irregular  changes  of  phase 
on  it  ,  and  it  is  shows  how  the  ionospheric  characteristics  can 
be  deduced.  The  ionospheric  irregularities  are  shown  to  have  a 
lateral  extent  of  the  order  2  to  10  kilometers,  and  a  variation 
of  electron  content  of  about  5  x  10*  electrons  per  square  centi¬ 
meter.  It  is  deduced  that  the  irregularities  are  at  a  height  of 
about  400  kilometers.  They  are  most  pronounced  around  midnight  and 
exhibit  little  annuel  variation.  The  Irregular  portion  of  the 
ionoephere  moves  with  a  steady  wind-like  motion  with  a  velocity 
of  the  order  100  to  3 00  esters  per  second.  The  velocity  decreases 
after  midnight,  and  large  velooltlee  are  associated  with  periods  of 
magnetic  disturbance.  (A) 


01-52-07  Little,  G.  G.,  and  Maxwell,  A.  "Scintillation  of  Radio  Stare 
During  Aaron*  and  M^nstlc  Stone J.  Atmos.  Terr.  Phys..  2,  Ho.  6, 
356-360  (1952).  Reprinted  ae  Aetron.  Contrlb.  U.  Man.  II.  Jodrell 
Bank  Reprint .  Ho.  73* 

During  aurorae ,  the  scintillations  of  radio  stars  are  ,  on  the  average, 
four  times  aoxe  zapld  than  during  normal  conditions-  This  increase  in 
the  scintillation  rate  is  believed  to  result  from  a  fourfold  Increase 
in  the  steady  drift  motion  of  the  ionospheric  Irregularities  which 
cause  the  scintillations .  More  generally,  it  le  found  that  the 
scintillation  rate,  and  the  velocity  of  the  ionospheric  irregu¬ 
larities,  are  approximately  proportional  to  the  K  index  of  geomagnetic 
activity.  (A) 


Cl-52-08  Machln,  I.  1.,  and  Smith,  I,  G.  "Occupation  of  m  Radio  Star 
by  the  Solar  Corona,"  Hature .  170,  319*320  (Aug.  23*  1952). 

Interferometers  of  large  resolving  power  were  used  for  measuring  the 
inteimlty  of  mdiaticn  at  210,  81. 5 *  and  38  Mc./s.  from  the  radio  star 
in  Taurus  (05*01)  during  a  does  passage  of  the  sun  in  the  period 
June  5"20,  1952*  The  occulting  effect  of  the  solar  corona  could  be 
accurately  obeerred  only  at  the  two  lower  frequencies  elnoe  a  nail 
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«tin*poU  caused  disturbances  at  210  Mc./s.  At  both  81.5  and  38  Mc./s, 
the  records  showed  a  reduction  of  amplitude  when  the  separation  of 
the  sun's  center  from  the  radio  star  was  ten  tines  the  angular  radius 
of  the  sun's  risible  disk,  a  separation  considerably  greater  than 
that  ibr  idiich  an  observable*  effect  had  been  predicted.  The  reduction 
could,  be  attributed  either  to  an  actual  decrease  of  flux  density  at 
the  earth,  or  to  an  increase  of  the  apparent  angular  diameter  of  the 
radio  star  possibly  due  to  irregularities  of  electron  density  in  the 
outer  corona.  The  observations  at  38  Mc./s.  are  consistent  with  an 
Increase  of  apparent  diameter  from  15'  to  U5 *  us  the  separation 
decreased  from  10  to  h*5  solar  radii.  The  corresponding  figures  for 
8I.5  Mc./s.  are  8*  and  25  1  •  (M.S.C*) 


Cl-52-09  Maxwell,  A.,  and  Little,  C.  0.  "A  Radi o-Astronomi cal  Investi¬ 
gation  of  Vinds  in  the  Upper  Atmosphere  Hgture ,  169 ,  7b6-7b7 
(May  3 ,  1952).  Reprinted  as  Astrcn.  Oontrib.  U.  Man.  II,  Jodrell 
Bank  Reprint .  No.  68. 

fluctuations  of  t!*e  radiation  at  80  Mc./s.  from  the  intense  radio 
stars  in  Cygnus  and  Cassiopeia  were  observed  with  three  receivers 
arranged  triangularly  at  spacings  of  approximately  k  kilometers. 
Small  displacements  in  the  times  of  occurrence  of  individual  fluctua¬ 
tions  at  the  various  stations  indicated  the  drift  on  the  ground  of 
the  diffraction  pattern  produced  by  irregularities  in  the  T-region 
of  the  ionosphere  and  from  this  the  horizontal  component  of  the 
ionospheric  motion  was  deduced.  The  region  irregularities  were 
fond  to  have  a  steady  translational  movement  with  an  average  veleeity 
of  approximately  350  kilometers  per  second  and  with  the  prevailing 
direction  towards  the  west.  Observations  at  low  angles  of  elevation 
(which  were  carried  out  in  May  and  June,  1951.  und  pertained  to 
ionospheric  conditions  at  a  mean  latitude  of  60  yielded  a  lower 
mean  velocity  towards  a  mors  northward  direction  than  observations 
near  the  zenith  (which  were  carried  out  in  September  and  October » 
1951 »  und  pertained  to  latitude  53°R)  •  Usually  the  direction  of 
movement  remained  steady  for  many  hours  but  on  two  occasions  it  wus 
observed  to  change  by  140°  within  an  hour.  The  rate  of  fluctuation 
bears  a  linear  relationship  to  the  velocity  of  the  diffraction  pattern 
across  the  ground  anrt  the  variations  in  this  rats  are  therefore  due 
to  changes  in  the  velocity  rather  than  the  size  of  the  f-region 
irregular! t is e.  (M.S.C.) 


CI-52-IO  Mills,  B.  T.  "The  Distribution  of  the  Discrete  Sources  of 
Cosmic  Radio  Radiation,"  Aust.  J.  Sci .  Res.  A,  266-287  (June, 
1952),  and  correction,  Aust.  T.  Phys.,  ~6,  125  (Mar.,  1953)* 


Seventy-seven  discrete  seuroes  of  cosmic  radio  radiation  were  observed 
at  a  frequency  of  101  Mc./s,  with  a  Michelson-type  interferometer 
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•quipped  with  a  sensitive  receiving  oystem.  The  poeltione  of  the 
•ourcee  are  given  to  eufficient  accuracy  for  atatlstlcal  analysis, 
and  their  galactic  distribution  ie  examined.  It  ie  found  that  the 
distribution  can  he  explained  on  the  assumption  that  the  sources  can 
be  separated  into  two  major  classes,  one  haring  a  high  degree  of 
galactic  concentration  and  the  other  haring  a  random  distribution. 
The  possible  identification  of  the  sources  with  various  types  of 
as troiwaricml  objects  is  discussed,  and  it  is  concluded  that,  although 
some  of  the  evidence  is  suggestive,  it  is  insufficient  for  any 
positive  conclusions  to  be  formed.  (R»  M.8.C.) 


Cl-52-11  Mills,  B.  T.  "The  Positions  of  Six  Discrete  Sources  of  Cosmic 
Badlo  Radiation,"  Aust.  J.  Scl.  Bos.  A,  5»  456-^3  (Sept.,  1952)* 

Accurate  posit  ions  were  measured  at  a  frequency  of  100  Mc./e.  for  the 
following  six  discrete  sources  of  cosmic  radio  radiation:  Cygnus  A, 
Cedtatros  A,  7iigj  A,  taros  A,  Hydra  A,  and  Fornax  A.  Systematic  and 
random  errors  influencing  the  observations  are  discussed.  Three  of 
the  sources,  Taurus  A,  Centaurufl  A,  and  Virgo  A,  were  previously 
identified  with  nebulae  by  Bolton,  Stanley,  and  flee;  these  identifi¬ 
es  tiorn  appear  to  be  confirmed.  It  Is  also  found  that  Centaurus  A  and 
Fornax  A  have  measurable  angular  sises  (about  1  )•  (A;  M.S.C.) 


01-52-12  Piddington,  J.  H.,  and  Minnstt ,  H.  0.  "Radio- Frequency  Radi¬ 
ation  from  the  Constellation  of  Cygnus,"  Aust.  J.  Sol.  Res.  A,  5, 
17-31  (Mar.,  1952). 

Observations ,  at  frequencies  of  1210  and  JOOO  Mc./s.,  of  the  radiation 
from  a  portion  of  the  eonetellatlon  of  Cygnus  are  described.  Two 
sources  of  radiation  were  observed  at  the  lower  frequency,  one  being 
the  well-known  "radio  star,"  Cygnus  A.  The  other  was  a  diffuse 
source  of  Halted  extent  which  might  be  called  a  "radio  nebula*” 
Hsithsr  source  could  bs  observed  at  the  higher  frequency.  The 
properties  of  both  sources,  particularly  their  spectra*  are  discussed 
and  It  is  shown  that  earlier  discrepancies  in  observations  of  the 
Cygnus  region  may  be  explained*  The  diffuse  source  coincides  in 
position  with  the  secondary  maximum  in  the  lower  frequency  galactic 
contours,  which  Bolton  and  Veetfold  (B1-5<VQ2»  B2-5&“02)  have  inter¬ 
preted  as  a  spiral  ara  of  the  femlaxy.  The  new  svidsnoe  auggeata 
that  the  source  it  probably  due  to  thermal  emission  froa  clouds  of 
ionised  interstellar  gas,  possibly  in  the  region  of  t  Orgni  and 
having  a  temperature  and  electron  density  of  the  order  of  10^  *  and 
10  per  cubic  centimeter  respectively.  (*) 


OI-.52-I3  Royal  Astronomical  Society.  "Meeting  of  the  Royal  Astronomical 
Society  at  Leeds  [July  25,  1952],"  Observatory,  72,  183-191  (Oct., 
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1952).  [Material  pertaining  to  extraterrestrial  radio  noise  on  pages 

I8Z4-I85 .  ] 

Papers  presented  and  discussed  at  the  meeting  Included  an  account  by 
R.  Hanbury-Brown  of  a  radio  surrey  of  a  portion  of  the  Milky  Way. 
Prom  observation!  Bade  with  the  218-foot  paraboloid  at  the  Jodrell 
Bank  Ixperlnental  Station,  he  and  [C.]  Hazard  obtained  radio  iso- 
photee  over  a  2 degree  band  of  declination  extending  fron  Perseus 
to  Cygnus.  Among  the  localized  sources  detected  was  one  tentatively 
identified  as  the  remnant  of  the  supernova  of  1312.  [See  also 
Cl-52-03.]  (M.S.C.) 


Cl-52-14  Smith,  P.  0.  "Ionospheric  Refraction  of  81. 5  Mc/s  Radio  Waves 
from  R*dio  Stars,"  J.  Atmos.  Terr.  Phys. .  2,  Ho.  6,  350-355  (1952)* 

Ionospheric  refraction  of  radio  wares  fron  radio  stars  nay  cause 
variations  in  the  apparent  right  ascensions  of  the  stars  because  of 
horizontal  gradients  in  the  total  ionisation  of  the  Ionosphere. 
These  gradients  occur  during  the  noraal  diurnal  changes  of  the 
7- region,  and  observations  of  their  magnitude  allow  an  estimate 
to  be  aade  of  the  total  ionisation  of  the  7- region,  Including  the 
part  above  the  maximum  of  ionisation  density.  An  account  is  given 
of  measurements  of  the  refraction  of  81. 5  Mc./s.  radio  waves  from 
four  radio  stars.  The  results  are  compared  with  calculations  mads 
from  the  results  of  ionospheric  soundings,  and  they  are  found  to  be 
in  agreement  if  certain  plausible  asrpLsptlons  are  s^de  r.bout  the 
distribution  of  electrons  in  the  I1- region.  (A) 


Cl-52-15  Smith,  7.  G.  "The  Measurement  of  the  Angular  Diameter  of 
Radio  Stare,"  Proc.  Phvs.  800.  B.  65,  971-980  (Dec.  1,  1952). 

A  new  method  of  using  interferometers  to  measure  the  diameters  of 
radio  stars  is  described.  The  method  iy  based  on  the  use  of  the 
phase- switching  system,  and  has  several  practical  advaatagss  over 
previous  methods.  Measurements  which  were  mads  om  the  radio  star 
(23*01)  in  Cassiopeia,  indicate  that  the  radio  star  has  an  mngalar 
diameter  of  about  5* ,  the  exact  value  depending  on  the  distribution 
of  brlgitness  across  the  star.  A  gaseous  nebula  reported  by  Baade, 
la  the  same  position  at  the  radio  star,  has  about  the  sans  diameter. 
Some  measurements  ware  also  mads  on  tha  radio  star  (1901)  in  Oygnus, 
and  this  star  appears  to  have  an  angular  diameter  of  about  3^' .  (A) 


See  also*  1-5 2-03,  M-52-O6,  aid  M-52-11. 
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C2-52-01  Bochnlosk ,  ZAriJL  "Hedio  Wares  from  Bxtrsgalactic  Htbulae"  [in 
Osech],  I iU  Hvttsd.  33,  61-64  (>fcr.,  1952). 

A  brief  review  of  early  observations  and  attempted  interpretations 
of  galactic  radio  radiation  is  followed  by  a  summary  of  the  known 
Information  concerning  discrete  radio  sources.  Tor  thirteen  of 
the  sources  located  by  Byle ,  Smith,  and  Ilsmore  [see  Cl-50-04], 
identifications  with  visually  observable  celestial  bodies  ( Including 
two  novae,  one  planetary  nebula,  and  ten  extrmgalactlc  nebulae)  are 
suggested.  Pussling  considerations  affecting  the  Interpretation  of 
the  nature  of  radio  sources  are  enumerated.  (M.S.C.) 


C2-52-02  "Identification  of  Ixtended  Badio  Sources"  [Section  of  the 
report  of  the  Mount  Wilson  and  Palommr  Observatories]  (In  Carnegie 
Institution  of  Washington.  Tear  Book  lo.  51.  July  1,  195Wuus  3Q, 
1952 .  -Washington,  Carnegie  Institution  of  Washington,  1952*  Pages 
14-15.)  „ 

Identifications  of  three  cosmic  radio  sources  with  astronoaioal 
objects  are  reported.  Minkowski  found  that  Puppls  A  corresponds 
in  position  to  a  mass  of  peculiar  filaments  having  random  velocities 
of  ±50  kilometers  per  seoond  and  Baade  identified  Cassiopeia  A  with 
the  center  of  a  very  remarkable  emission  nebula  At  the  position  of 
Oygnus  A,  Baade  found  a  very  queer  object  that  can  be  interpreted 
at  two  extrmgalactlc  nebulae  in  collision.  The  object  hae  a  strong 
emission  spectrum  with  a  red  shift  of  I65OO  kilometers  ptr  second. 
In  each  of  the  thres  cases  the  radio  and  optical  objects  have  similar 
diameters.  (M.S.C.) 


C2-52-03  Kahn,  7.  D.  "On  Some  Possible  Mechanisms  of  Badio  Stars. 
I.  The  Crab  lebula,"  M.  H. .  .112 .  So.  5,  514-517  (1952)>.  Bepricted 
as  Astron.  Contrlb.  U.  Man.  Ill,  Bo.  6. 

It  Is  assumed,  first,  that  the  radio  nolee  emitted  by  the  Crab  Bebula 
le.,$ae  to  the  deflection  of  feet  electrons  (with  e  velocity  of  about 
10  centimeters  per  eeeomd)  in  fields  of  force  with  etdmlc  dlmen- 
sione.  The  total  ensrgy  output  necessary  for  this  process  it  found  to 
be  improbably  large.  It  Is  furthsr  shown  that  it  It  not  possible  to 
explain  the  observed  Intensity  of  radio  noise  by  free-free  transitions  * 
due  to  electrons  with  thermal  velocltlss  only.  (A) 


02-52-04  Shklovsky,  I.  3.  "On  ths  Imturs  of  ths  Badio  Star  1*5.  s  si  on" 
[In  Busslen],  Dokl .  Akmd.  lauk  8.  S.  8.  B. ,  85.  lo.  3»  509-512 
(1952). 


It  has  previously  been  shown  (see  B 2- 5 2-07)  that  radio  stars  are  of 
two  typos:  (1)  Intense  ones  that  are  few  In  number  end  ere  associated 
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with  the  galactic  equator  or  with  particular  galactic  nebulae,  and 
(2)  ’■ordinary"  ones  that  are  aore  numerous  than  optical  stars, 
aro  not  concentrated  toward  the  galactic  equator,  and  show  little 
concentration  toward  the  galactic  oenter.  The  hypothesis  that  the 
radiation  of  radio  stars  is  produced  by  retardation  of  electrons 
in  interstellar  magnetic  fields  is  applicable  to  radio  stars  of  the 
fir3t  type  only.  For  radio  stars  of  the  second  type  this  mechanism 
would  yield  a  much  higher  coacentraticn  of  radio  emission  to  the  zone 
of  the  Milky  Way  than  is  observed.  These  "ordinary"  radio  stars 
are  considered  to  be  stars  of  a  special  kind  that  have  low  optical 
luminosities  and  small  masses  and  are  generators  of  cosmic  rays.  The 
retardation  of  protons  in  strong  aagnetlo  fields  in  their  atmospheres 
is  miggested  as  the  mechanism  of  their  radio  emission.  The  required 
concentration  of  relativistic  protons  is  calculated  and  found  to 
be  extremely  high.  Radio  stars  of  the  first  type  are  tentatively 
interpreted  as  former  or  future  supernovas ,  objects  which,  according 
to  a  concept  advanced  by  Mustel,  have  enormous  masses  that  cause 
their  radiation  to  be  shifted  gravitationally  to  extremely  long 
wavelength*.  (M.S.C.) 


C2-52-05  Shklovsky,  I.  3.,  and  Iholopov,  P.  N.  "Identification  of  the 
Nebula  NQC  1316  with  the  Radio  8tar  in  the  Constellation  Fornax19  [in 
Russian],  Astronomlcheskil  Tsirkullar  (Akademlla  Sauk  S.  S.  S.  R. 
Biuro  Astro  nomicheskikh  Soobshchenii) ,  Bo.  131,  2-3  (Oct.  31,  1952). 

The  nebula  TO  1316  is  similar  in  appearance  to  the  nebula  HOC  5128, 
which  has  been  identified  as  a  strong  source  of  radio  eml salon.  Thus 
it  is  reasonable  to  think  that  the  radio  star  observed  at  3*  11*,  -36* 
eeaCl.~50^06)  i§  identical  with  HOC  1316  whose  coordinates  are 
3  20.8,  -37  24' ,  since  the  error  in  the  position  of  a  radio  star 

may  easily  be  as  large  as  2  .  (HjA.H.V.) 


C2-52-O6  Shklovsky,  I.  S. ,  and  Parenago ,  P.  P.  "Identification  of  the 
Supernova  of  A.D.  369  with  a  Powerful  Radio  Star  in  Cassiopeia"  [in 
Russian],  Astroiomlcheskli  Tsirkullar  (Akademlla  Sauk  8.  8.  S.  R. 
Biuro  Astronoaiches^ikh  Soobshchenii) ,  Ho,  131,  1-2  (Oct.  31 ,  1952). 

A  comparison  of  positions  of  novae  published  by  Lundmark  in  1921 
with  positions  of  recently  discovered  radio  stars  lndicatei  that  a 
very  powerful  radio  star  at  23  21  12  ,  -58°  32*  (see  01-51-08  and 

K-52-02)  is  situated  close  to  the  place  where  a  "nova"  was  observed 
during  six  months  of  A.D.  369*  The  star  £eachedoa  maximum  magnitude 
of -J,  and  its  probable  coordinates  were  0  *,  +60  + .  The  discrepancy 
of  0  is  not  largs  if  one  takes  into  account  that  no  accurate  position 
of  the  star  was  recorded  at  the  time  of  its  appearance.  Lundmark 
lists  another  star  in  the  position  0  ,  +6 4  ,  which  was  recorded  in 
A.D.  945 .  but  he  considers  its  appearance  as  quite  uncertain;  its 
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aagnltude  was  not  recorded.  The  authors  think  that  if  Interstellar 
absorption  Is  taksn  into  account,  ths  ■axlsnui  nagnitude  of  the  "nora" 
of  A.B.  369  oust  hare  been  at  least  -7>  which  puts  it  in  the  class 
of  supernovas.  (SlA.H.V.) 


See  also:  A2-52-03,  B2-52-07,  B2-52-08  ,  01-52-02,  CI-52-O3,  Cl-52-04, 

CI-52-O6,  Ol-f-2-07,  CI-52-O9 ,  01-52-10,  01-52-11,  01-52-12,  01-52-13, 

C1-52-U,  01-52-15,  1-52-02,  M-52-01,  *-52-03,  *-52-05,  H-52-06, 
*-52-06,  *-52-14.  and  R-52-20. 
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£-52-01  Machln,  K.  2.,  Rylo,  M. ,  and  Vonberg,  D.  D.  "The  Design  of  r.n 
Equipment  for  Measuring  Small  Sadi o~ frequency  Noise  Powers,"  Prac . 
Li  S.  1.  Ill,  99.  127-134  (May,  1952). 

The  design  of  an  equipmert  for  the  continuous  recording  of  the  very 
small  radio- frequency  noise  powers  received  from  the  sun  and  the 
galaxy  is  discussed.  It  is  first  shown  how  a  noise  power  can  be 
described  In  terns  of  an  equivalent  temperature,  and  hew  oable 
attenuation  affects  the  noise  power  measured  at  the  end  of  an  antenna 
feeder.  The  fundamentals  of  the  measurement  of  noise  power  are 
considered;  it  is  shown  that  the  sir.iniuni  Ai '.actable  power  is  deter¬ 
mined  by  the  receiver  noise  and  by  the  ratio  of  input  and  output 
bandwidths  of  the  receiver.  The  practical  difficulties  inherent  in 
the  measurement  have  been  overcome  by  the  design  of  a  self-balancing 
equipment  in  which  a  locally  generated  noise  power  is  continuously 
adjusted  to  equality  with  the  incoming  power.  A  description  of  such 
an  equipment  is  given;  the  design  of  the  radio- frequency  switch,  the 
local  noise  source,  the  receiver,  and  the  control  circuits  for  the 
noise  source  are  considered  In  some  detail.  The  performance  of  the 
equipment  is  analyzed  in  terms  of  its  accuracy,  its  response  to  a 
step  function  of  inpit,  and  the  fluctuation*  of  its  output  indication. 
2 rpert mental  determinations  of  the  performance  are  found  to  compare 
reasonably  well  with  theory.  (A) 


K-52-02  Royal  Astronomical  Society,.  "Mooting  of  the. Royal  Astronomic*. 
Sooiety  [May  9.  1952],"  Observatory.  72.  9&- 10 6  (June.  1952). 
[Material  pertaining  to  extraterrestrial  radio  noise  on  pages  9°- 
101.] 


P.  0.  Smith  presented  a  paper  in  which  he  suggested  and  discussed 
three  new  methods  for  determining  the  position  of  a  radio  star.  [Tor 
a  full  account  see  K-52-04.]  After  the  positions  of  the  four  major 
radio  stars  had  been  determined  by  these  methods  [eee  CI-5I-O8],  a 
small  nebulous  object  was  found  by  Dswhlrst  near  the  radio  source  in 
Caaslopela  [eee  02—51—01 3«  This  object  was  subsequently  identified 
by  Baade  as  a  bright  knot  in  a  ring-shapsd  nebulosity  whose  center 
coincides  exactly  with  the  source.  (K.S.C.) 


K-52-O3  Ryle,  K.  "A  New  Radio  Interferometer  and  its  Application 
to  the  Observation  of  Veak  Radio  Stars,"  Prop.  Roy.  Joe.  A,  211, 
351-375  (Mar.  6,  1952). 

A  new  type  of  radio  interferometer  ha*  been  developed  which  has  a 
msaber  of  important  advantages  over  earlier  systems.  Its  use  enables 
the  radiation  from  a  weak  "point*  source  «uch  as  a  radio  Mar  to  be 
reoorded  independently  of  the  radiation  of  much  greater  intensity 
from  an  extended  source .  It  is  therefore  puSwible  to  use  a  very  much 
greater  recorder  sensitivity  than  with  earlier  methods.  It  is,  in 
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addition,  possible  to  use  pre- amplifier  a  at  the  antennal,  and  the 
resolving  power  which  may  he  used  is  therefore  not  restricted  hy 
attenuation  in  the  antenna  cables.  Besides  Improved  sensitivity* 
the  new  system  has  a  number  of  other  advantages,  particularly  for  the 
accurate  determination  of  the  position  of  a  radio  source.  Unlike 
earlier  systems  the  accuracy  of  position  finding  is  not  seriously 
affected  by  rapid  variations  in  the  intensity  of  the  radiation.  It 
also  has  Important  applications  to  the  measurement  of  the  angular 
diameter  and  polarization  of  a  weak  source  of  radiation.  The  new 
system  has  been  used  at  wavelengths  of  1*4,  3*7*  6*7*  and  8  meters 
for  the  detection  and  accurate  location  of  radio  stars,  smd  -for  the 
investigation  of  the  scintillation  of  radio  stars.  It  has  also  been 
used  in  a  number  of  special  experiments  on  the  radiation  from  the 
sun*  The  results  obtained  in  these  experiments  have  confirmed  the 
advantages  predicted  analytically.  (A) 


X-52-04  Smith,  F.  0.  "The  Determination  of  the  Position  of  a  Badlo 
Star,"  M.  H..  112,  Ho.  5*  497-513  (1952). 

A  number  of  new  methods  of  using  spaced-antenna  interferometers  to 
determine  the  position  of  a  radio  star  have  been  devised,  and  their 
accuzmcies  are  here  coopered  with  those  of  methods  which  have  already 
been  used.  The  new  methods  are  particularly  applicable  to  the 
accurate  determination  of  the  positions  of  a  small  number  of  the 
most  Intense  radio  stars.  The  apparent  position  of  a  radio  star 
as  determined  by  all  such,  methods  will  differ  from  the  true  poult  Ion 
because  of  various  reflection  effects  in  ths  earth's  atmosphere;  the 
smgnitude  of  these  effecte  at  various  wavelengths  is  estimated.  It  is 
shown  that  the  results  may  be  confused  by  the  simultaneous  reception 
of  radiation  from  other  nearby  radio  stars,  and  the  resulting  error 
is  discussed.  (A) 


K-52-05  Steinberg,  J.  1.  "lee  JUcepteure  ds  Bruit*  Hadio4lectrique* ," 
Onde  llectrloue.  32*  445-454*  summarized  in  French  and  Inglish  on 
lagpe  2i29  and  430  respectively,  (lov.,  1952);  and  519-526,  summarised 
In  French  and  lingliA.  on  pagss  469  and  470  respectively,  (Dec. ,  1952)* 
(I.  "Mesure  dee  Temperature*  au  Hoyen  du  Bayonnement  Thermlque  en 
Hyperfr6quenc*e" ;  II.  "Fluctuations  de  Gain  dans  lee  Hadiosiitres 
Imploi  d'une  Modulation.")  [Part  III  published  in  1953*] 

After  setting  out  the  differences  between  receivers  designed  for 
signals  and  receivers  designed  to  pick  up  noise  (for  example ,  as  ussd 
in  radio  astronomy),  Part  I  goes  on  to  examine  the  conditions  that 
lead  to  the  hipest  sensitivity  for  ths  msssursmsnt  of  tsmperatures. 
In  particular,  Part  I  examinee  the  relationship  between  the  noise 
Actor  and  the  bandwidth,  the  effect  of  losses  in  the  antenna  system, 
the  choice  of  tubes,  and  the  choice  of  output  measuring  equipment. 
Part  II  diecussee  the  effective  level  of  fluctuation*  at  the  output 


56 


K.  TXCHNIQTJES 


of  a  noies  receiver.  This  level  Is  higher  than  would  seem  to  he 
i  ndicated  by  theory,  particularly  in  the  low- frequency  part  of 
the  fluctuation  spectrum.  An  analyele  Is  given  of  Methods  using 
an  audio- frequency  aodulation  intended  to  avoid  these  abnoimal 
fluctuations.  The  frequency  spectrum  of  the  abnormal  fluctuation* 
1  s  examined;  it  extends  up  to  several  hundreds  of  cycles.  The 
experimental  results  are  discussed.  (A) 


K-52-O6  7itkevich,  T.  7.  "Measurement  of  the  Intensity  of  the  Radio 
Badiation  of  Cosmic  Sources"  [In  Russian  1,  Astronomlchsskll  Zhuraal. 
29,  14-24  ( Jan.-Ibb.  ,  1952). 

The  following  topics  are  discussed  in  seme  detail:  (1)  the  antenna 
tesperature,  (2)  the  compensating  method  of  measurement  and  its 
sensitivity,  (3)  the  modulation  method  and  its  possibilities,  ( k)  the 
intensities  of  the  radio  radiation  of  the  sun,  the  moon,  the  galaxy, 
and  the  radio  stars,  and  (5)  equipment  for  the  reception  of  radio 
radiation  of  cosmic  sources.  (M.S.C.) 


K-52-07  Titkevich,  ▼.  7.  "The  Interference  Method  in  Radio  Astronomy" 
[In  Russian],  Ast ronomlcheskil  Zhurnal,  29,  450-462  (July-Aug., 
1952). 

The  author  examines  various  details  in  the  principle  of  the  inter¬ 
ference  method  end  outlines  applications  of  the  method  to:  (l)  deter¬ 
mination  of  the  coordinates  of  the  emitting  object;  (2)  study  of  the 
distribution  of  the  radio  brightness  of  the  sun;  (3)  study  of  the 
polarlation  of  radio  esiieslon;  and  (4)  observation  of  the  ocoultatlon 
of  a  radio  etar  by  the  aolar  corona,  from  which  may  be  deduced 
info  rial ion  concerning  the  coronal  refraction,  electron  density, 
temperature,  end  magnetic  field.  (M.S.C.) 


K-52-O8  7itkevich,  7.  7.  "An  Ixperlmental  Method  of  Determining  the 
Coordinates  of  Burets  of  Radio  lalsslon”  [in  Russian],  Dokl .  Afrfd, 
Nauk  8,  S.  S.  R..  86,  Ho.  1,  39-42  (1952). 

The  two-humped  shape  characterising  certain  non- polarised  bursts  of 
solar  radio  emission  has  been  attributed  to  the  reception  of  boih  a 
direct  pulse  and  Its  echo  reflected  from  the  region  of  the  corona 
where  the  refractive  index  is  near  sere.  If  this  explanation  it 
correct,  such  hursts  can  provide  a  means  of  Investigating  the  corona. 
A  proposed  interference  system  for  determining  the  coordinates  of  a 
hurst  It  described  and  the  sensitivity  of  the  apparatus  for  the 
receptlozt  of  separate  short  pulses  Is  discussed.  At  centimeter 
wavelengths,  the  apparatus  should  permit  the  recording  of  pulses 
havii^j  durations  of  a  second  and  intensities  approximately  10  percent 
•bore  the  background  solar  radio  emission.  At  meter  wavelengths,  the 
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observable  intensities  would  “be  several  time*  greater  than  those  at 
centimeter  wavelengths.  (M.S.C.) 


K-52-09  Yitkevich,  Y.  Y.  "Experimental  Possibilities  of  Observing 
the  Monochromatic  Radio  Badiation  of  the  Galaxy"  [in  Russian], 
Astronomicheskli  Zhurnal ,  29 »  532“537  (Sept*- Oct.,  1952)* 

A  new  system  for  the  reception  of  the  monochromatic  radio  radiation 
of  the  galaxy  is  described,  and  the  sensitivity  of  the  apparatus  is 
calculated.  The  author1 s  anticipations  concerning  the  scientific 
value  of  observations  of  this  radiation  are  indicated.  (M.S,G.) 


X-52-10  Williamson,  Ralph  E.  » [Abstract: ]  Liai tat  ions  in  Measuring 
the  Distribution  of  Galactic  Radiation  by  Radio  Telescopes  ,*  Astro-, 
nomical  Journal,  57 »  168  (Oct.,  1952)* 

A  theoretical  and  computational  investigation  of  properties  of 
the  one-dimensional  form  of  the  integral  equation  expressing  ths 
relationship  between  the  power  distribution  as  observed  by  a  radio 
telescope,  the  antenna  pattern,  and  the  true  distribution  of  ths 
intensity  of  radio- frequency  radiation  indicates  that:  (1)  the 
amount  of  information  obtainable  about  ths  true  distribution  of 
intensity  is  seriously  limited,  and  (2)  a  new,  extensively  tested 
reduction  procedure  is  mors  accurate  than  the  iterative  method  of 
analysis,  and  some  twenty  times  as  fast.  (M.S.C.) 


See  also:  Bl-52-05  and  Cl-52-15* 
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M-52-01  Daniel*,  Rred  B.  "Acoustical  Inergy  Generated  by  the  Ocean 
Ware*,"  Journal  of  the  Acoustical  Society  of  America ,  24,  83  (Jan., 
1952). 


An  estimate  of  the  order  of  magnitude  of  the  acoustical  energy 
generated  by  ocean  wares  indicates  that  this  energy  is  large  enough 
to  cause  an  appreciable  heating  effect  at  ionospheric  lerels ,  where 
most  of  it  is  absorbed.  Using  data  obtained  from  surface  measurements 
of  the  pressure  amplitude,  it  is  found  that  relatire  density  changes 
of  the  order  of  1  percent  occur  at  ionospheric  lerels,  and  the 
suggestion  is  made  that  the  "twinkling"  of  cosmic  sources  of  radio 
wares  it  a  result  of  this  phenomenon.  (A) 


M-52-02  Daudin,  Alice,  and  Ikudln,  Jean.  "Sur  la  Variation  Oalactique 
dee  Bayons  Coesdquee Connies  Rendus .  234,  1552.~1553  (RPr*  7»  1952)  • 

Air  showere  of  cosmic  rays,  recorded  orer  a  period  of  three  yeare, 
show  a  sidereal  ruriation  corresponding  to  the  rariation  of  galactic 
radio  mission  and  suggesting  that  the  more  energetic  primaries  hare 
a  galactic  origin.  (M.S.C.) 


M-52-03  Douglas,  A.  Vibert .  "ligith  General  Assembly  of  the  Inter¬ 
national  Astronomical  Union,"  J <  R .  A .  S .  C . ,  h6,  21J-221  (Ror.- 
Dec.,  1952)-  [Material  pertaining  to  ext raterreet rial  radio  noiee 
on  page  220. ] 

This  account  of  the  llghth  General  Assembly  of  the  International 
Astronomical  Union  includes  a  brief  summary  of  rsports  on  the  posi¬ 
tions  and  identifications  of  the  Caselopela  and  Cygnue  radio  sources 
and  on  feature*  of  eolar  radio  emission.  (M.S.C.) 


ft-52-04  7[laanarlon] ,  G.  C.  "Astronomie  de  Demain.  Un  Radio-Tdlescope 
Want,"  Astronomie ,  66,  190  (May,  1952). 

Plan*  for  the  conet  ruction  of  a  large  radio  telescope  at  the  radio- 
astronomical  obssrratory  at  Jodrell  Bank  are  brisfly  described.  The 
instrument  will  hare  a  diameter  of  250  feet  and  will  be  mounted  in 
such  a  say  that  it  can  be  directed  to  any  point  in  the  eky.  (M.S.C.) 


M-52-05  Ginsburg,  V.  L.  "Interstellar  Matter  and  Ionospheric  Disturb¬ 
ances  Causing  Scintillation  of  Radio  Stars"  [in  Russian],  Dakl . 
Akad.  Hauk  S.  S.  S.  R..  84,  Ro.  2,  245-248  (1952). 

It  has  been  suggested  by  Ryle  and  Hewish  (see  CI-5O-O3)  that  inter¬ 
stellar  mattsr  undergoing  graritational  attraction  toward  the  sun 
is  the  ^ency  responsible  for  initiating  the  ionospheric  disturbance* 
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that  c m!M  tbs  scintillation,  of  radio  stars.  Tbs  required  density  of 
the  interstellar  matter  is  calculated  approximately  and  found  to  be 
compatible  with  known  data.  It  is  suggested  that  the  hypothesis 
may  be  tested  by  invest  igatlon  of  the  screening  effect  that  would 
result  from  the  interception  of  the  stream  of  interstellar  matter 
by  the  moon.  (M.S.C.) 


M-52-06  International  Scientific  Radio  Union  (Union  Radio  Scientifique 
Internationale).  Proceedings  . . . .  ?ol.  9  ([Xth]  General  Assembly  held 
in  Sydney  from  August  11th  to  21st,  1952)  »  Fasc.  6,  Commission  V  on 
Radio-Astronomy.  Brussels,  General  Secretariat  of  U.  ?  S.  I*,  1952. 
86  page*. 

In  addition  to  minute*  of  the  session*  of  Coamiseion  ▼  held  during 
the  Xth  General  Assembly  of  the  International  Scientific  Radio 
Union,  this  document  contain*  reports  of  National  Committees  and 
of  Sub-Commissions.  The  final  section  summarizes  conclusions  reached 
in  regard  to  various  proposals.  (M.S.C.) 

M-52-O7  "IRX-URSI  Jhll  Mesting,  Cornell  University,  Ithaca,  N.  T.  — 
October  8-10,  1951;  Summaries  of  Ttchnical  Papers,"  Proc.  I .  R.  2 .  , 
40,  106-110  (Jan.,  1952 ) . 

Brief  summaries  of  forty- three  papers  are  given.  Thqee  that  pertain 
to  extraterrestrial  radio  noise  are  as  follows:  "The  World  Chain  of 
Solar  Radio  Observat orlae"  by  A.  H.  Shapley;  "The  NHL  Fifty- foot 
Microwave  Telescope"  by  T.  T.  Haddock;  "Radiation  from  Hyperflne 
Levels  of  Interstellar  Hydrogen"  by  H.  I.  Xwon  and  2.  M.  Purcell; 
"Solar  Bursts  and  Coherent  Ilectron  Motions"  by  B.  I.  Williamson; 
"Space  Charge  Wave  Amplification  in  Plasmas  of  Honunlfora  Density"  by 
H.  K.  Sen;  "Moving  Prominences  and  Solar  Noise"  by  H.  X.  Sen;  "Solar 
Noise  Storms  and  Plasma  Oscillations"  by  H.  K.  Sen;  "The  Role  of 
Plasma  Oscillations  in  Solar  Radio  Noise  Bursts"  by  J.  Fsinstsin; 
"2he  Ibbruary,  1952  lelipse  of  the  Sun"  by  J.  P.  Hagen,  F.  T.  Haddock, 
and  W.  0.  Roberts;  "Radio  Measurements  Planned  for  the  Vext  Total 
Solar  Rcllpee"  by  J.  T.  Haddock  and  J.  F.  Hagen;  "Radio  Astronomy 
at  Cornsll  University"  by  C.  R.  Burrows;  "Observation  of  Active 
Regions  of  the  Sun  by  Radio  Interferometer  and  Spectrohellogrmph"  by 
H.  W.  Dodson  and  Lief  Owren;  "An  Application  at  50  ®c  of  a  Theory  of 
Radio  Frequency  Radiation  from  the  Quiet  Sun"  by  R.  X.  Williamson 
and  1.2.  Reinhart;  "Solar  Radiation  at  a  Wavelength  of  3*^5  cm"  by 
F.  T  .  Haddock;  "Outburst*  of  Solar  Radiation  Observed  at  8.5  mm 
Wavelength"  by  J.  P.  Hagen  and  N.  Hepburn.  (M.S.C.) 


K-52-Q8  Kulikoveky,  P.  "The  Eighth  International  Astronomical  Conven¬ 
tion"  [In  Russian],  Afttroncmicheskll  Zhurnal,  29,  745*  760  (Nov .-Dec., 
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1952).  [Material  pertaining  to  ext raterrest rial  radio  noi»e  on  pages 
751  and  752 . ]  * 

The  author  gives  a  detailed  report  of  the  meeting  of  the  International 
A  1 1  r 0 nomi cal  Union  held  in  Roae  in  1952.  The  following  papers 
and  communications  on  radio-astronomical  subjects  are  among  those 
mentioned  1  a  report  by  Oort  concerning  Mullets  study  of  spiral 
structure  of  the  galaxy  from  observations  at  21- cent laeter  wave¬ 
length,  an  account  by  $yls  of  determinations  of  the  angular  dlaneters 
of  tbs  intense  radio  soirees  in  Cassiopeia  and  Cygnus,  a  connunication 
by  Shklov sky  concerning  the  Soviet  research  in  radio  astronomy, 
and  a  paper  by  Baade  describing  optical  objects  identified  with  the 
sources  in  Cassiopeia  and  Cygnus.  Baade’s  description  of  the  Cygnus 
source  as  a  pair  of  galaxies  in  collision  at  a  relative  velocity  of 
I65CQ  kilometers  pe$  second  aroused  particular  interest  since  it 
contradicts  the  concept  of  radio  sources  as  radio  stars  having  small 
siasses  and  low  teBiperatures .  (M.S.C.) 


M-52-O9  "Large  Radio  Telescope  Planned,"  J.  B.  A.  A..  6?.  ?l±\--9k? 
(July,  1952). 

A  short  description  of  a  steerable  radio  telescope  of  250-foot 
aperture  to  be  constructed  at  the  University  of  Manchester’s  research 
station  at  Jodrell  Bank  is  followed  by  a  brief  statement  of  the  types 
of  imrestl^tion  for  which  the  instrument  will  be  used.  (M.S.C  ) 


M-52-10  Link,  J.  "ielipees  Coronales  des  Hadieltoiles."  B.  C.  A.  I.  C.. 
3,  6-12  (Jan.  31,  1952).  * 


The  jbo tenet ric  theory  of  eclipses  of  the  moon  is  applied  to  eclipses 
of  radio  stars  by  the  solar  corona.  The  possibilities  of  utilising 
this  phenomenon  for  exploration  of  the  corona  are  discussed  and 
the  ephemeris  of  the  eclipse  of  the  radio  star  05-01  in  Taurus  is 
given.  (a) 


M-52-11  Mitra,  A.  P.  "Study  of  the  Ionosphere  by  Extraterrestrial 
Radio  Waves,"  Indian  Journal  of  Physics.  26  (and  Proceedings  of 
tM  Indian  Association  for  the  Cultivation  of  Science.  35),  495-511 
(Oct . ,  1952) . 

The  paper  presents  a  eennsctsd  account  of  a  novel  mr/ihod  of  studying 
the  ionosphere  in  which  the  radio— frequency  radiations  from  extra¬ 
terrestrial  eouicee  may  be  utilized.  Pour  different  typee  of  measure¬ 
ments  on  mich  wives  ars  discussed  for  this  purposs ,  namely  (l)  iono¬ 
spheric  refraction,  (2)  ionospheric  attenuation,  (3)  twinkling  of 
radio  stars,  and  (4)  effects  r.f  sudden  ionospheric  disturbances 
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(  SID1  a).  The  available  experimental  results  are  compared  with 
ionospheric  theory  and  further  lines  of  investigation  which  might 
profitably  be  followed  are  indicated.  (A) 


M~52~12  "flew  Radio-Telescope  for  the  University  of  Manchester*  (Section 
of  "News  and  Views"),  Hature .  169  ,  736  (May  3,  1952). 

Announcement  is  made  of  the  decision  of  the  Department  of  Scientific 
and  Industrial  Research  and  the  Nuffield  foundation  to  provide  the 
Jodrell  Bank  Experimental  Station  with  a  steerable  paraboloidal  radio 
telescope  of  250- foot  diameter*  (M.S.C.) 


Mr-52-13  Pomerants,  M,  A.,  and  McClure,  Gk  W,  "[Abstract:]  On  the 
Enhanced  Primary  Cosmio-Bay  Intensity  Associated  with  Solar  Disturb¬ 
ances,"  Phys .  Rev ♦ .  87,  2U0  (July  1,  1952). 

Burets  of  primary  cosmio-ray  intensity,  recorded  during  balloon 
flights  at  times  when  active  regions  wars  present  on  the  sun,  eome- 
times  appeared  to  be  correlated  with  the  characteristics  of  the 
200- megacycle  radiation.  (M.S.C.) 


*-52-14  Bi[giini],  0.  "Badioaetronoaia*  (Section  of  "L'Ottava  Aesemblea 
dell 'Unions  Aet  roncsdca  Interna  zionale  in  Roma"  by  0.  Ri.  and  othera) , 
Caelum ,  20,  I67-I69  (Hov.-Lec.,  1952). 

A  aummary  of  the  radio- astronomical  discussions  that  formed  a  part 
of  the  program  of  the  lighth  General  Assembly  of  the  International 
Astronomical  Union  is  followed  by  a  mhort  account  of  the  Volta 
Conference  on  "Problem*  of  Solar  Physic*. "  Among  the  epecific  topic* 
mentioned  are:  the  new  status  of  radii  astronomy  &e  an  important  field 
of  investigation,  the  need  for  determining  a  "iradio-electric  Wolf 
number,"  the  establishment  of  a  chain  of  radio  observatories  to  patrol 
the  tun*  •  activity,  the  relation  between  solar  flares  and  eolar 
radio  emission,  preliminary  results  of  observations  mads  during  ths 
solar  eclipse  of  Tebruary  25*  1952.  improved  equipment  for  resolving 
point  sourest  of  radio  omission,  the  increased  number  of  known  radio 
stars,  problems  concerning  the  nomenclature  of  radio  stars,  new 
Identifications  of  the  Cygnus  and  Cassiopeia  radio  stars  with  objects 
observed  optically,  the  emission  line  of  interstellar  hydrogen  in  the 
radio  spectrum,  new  information  concerning  the  eolar  temperature, 
solar  magnetic  phenomena,  the  diameter  and  form  of  the  sun  as  observed 
at  radio  wavelengths,  and  the  observation  of  the  occultation  of  a 
radio  star  by  the  solar  corona*  (M  S.C.) 


M-52-15  Simpson,  J.  A.,  Tonger,  W-,  and  Wilcox,  L.  "A  Solar  Component 
of  the  Primary  Cosmic  Radiation,"  Phys .  Rev .  .  85v  3.66-=  368  (Jan.  15, 
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1952)  • 

Observation*  of  the  intensity  of  the  nucleonic  component  of  the 
lo if- energy  primary  cosmic  radiation  show  a  recurrent  series  of 
maxima  haring  a  period  of  approximately  27  days .  The  maxima  occur 
at  the  times  when  active  regions  of  the  sun  (defined  as  regions 
producing  intense  coronal  emission,  flares,  and  enhanced  radio 
noise  and  bursts)  are  very  close  to  the  sun’s  central  meridian. 
There  exists  in  addition  an  approximate  correlation  between  the 
magnitude  of  solar  activity  and  the  observed  changes  of  particle 
intensity.  As  an  illustrative  example,  the  neutron  intensities 
obtained  at  three  stations  are  graphically  compared  with  inten¬ 
sities  of  solar  radiation  at  2800  Mc./s.  for  the  period  July  1 
to  September  30,  1951.  (M.S.C.) 


-16  Simpson,  J.  A.,  longer,  V.,  and  Vilcox,  L.  "[Abstract;] 
Experiment*  on  the  Solar-Produced  Component  of  the  Cosmic  Hadiations," 
Phys.  Be^..  85,  720  (Feb.  15  ,  1952). 

Time- dependent  changes  of  the  primary  cosmic-rsqr  radiations  in  the 
low-  and  intermediate-energy  rsmge  show  27-d*y  periodic  recurrences 
associated  with  large  disturbed  regions  on  the  sun.  The  regions 
are  identified  by  occurrences  of  solar  radio  noise  bursts  and  visual 
flare  effects,  [See  also  M-52-I5.]  (M.S.C.) 


R «  sram  s 


E-52-01  Atanaaijevi6 ,  Ivan.  "L'ihinsion  HadioAlectrlque  4e  la  lAbuleuse 
d^ndromfcde ,"  Astronomls ,  66,  133-135  (Apr.,  1952). 

The  node  of  Banbury-Brown  and  Hazard  in  identifying  and  investigating 
the  radio  ealeelon  from  the  Andromeda  Nebula  is  described.  The 
probable  detectability  of  adlo  emission  from  other  external  galaxies, 
suggested  by  the  observations  of  Ryle,  3mith,  and  llemore,  is  briefly 
discussed.  (M.S.C.) 


B-52-02  Behr ,  A.,  and  Sledentopf,  H.  "Sonnenuberwachung,"  Katur- 
wiseenschaften.  39,  Ho.  2,  28-38  (Jan.,  1952)* 

The  types  of  phenosMna  that  occur  on  the  sun,  as  revealed  by  direct 
observations,  are  described.  A  short  summary  of  some  of  the  charac¬ 
teristics  of  solar  radiation  at  radio  frequencies  is  Included. 
Publications  devoted  wholly  or  in  part  to  systematic  presentations 
of  solar  data  are  outlined.  (M.S.C.) 


R-52-O3  Boulks,  Jiri.  "Radio  Astronomy*  [in  Czech],  Tesair .  31  > 
9-12  (Jan.,  1952). 

The  author  summarises  the  information  that  has  been  obtained  by 
radio-astronomical  methods  of  investigation,  especially  as  It  pertains 
to  the  sun  and  to  meteors.  (M.S.C.) 


R-52-04  Cabannes,  J.  "Les  Progrts  accents  ds  I'Astronomis  ,*  Astron¬ 
omic  ,  66  ,  295-302  (July- Aug. ,  1952). 

Successive  developments  in  the  investigation  of  ^lactic  radio 
emission  and  solar  radio  emission,  beginning  with  the  original 
discoveries,  are  summarised,  and  some  of  the  unsolved  problems 
in  radio  astronomy  are  briefly  discussed.  The  Importance  of  the 
detection  of  interstellar  hydrogen  by  means  of  its  spectrum  line 
at  21-oentlmeter  wavelength  Is  cited.  Observations,  both  by  opticsd 
and  radio  techniques.  Bade  at  the  eclipse  *of  Pebrumry  25  »  1952*  are 
briefly  described.  (M.S.C.) 


B-52-05  "Cavendish  Laboratory*  (Section  of  "Proceedings  of  Observa¬ 
tories"),  M.  I..  112,  No.  3,  298-300  (1952). 

Results  of  recent  radio-astronomical  investigations  at  the  Cavendish 
Laboratory  are  briefly  described  under  the  headings,  "Solar  Work," 
"Galactic  Observations,"  and  "Refraction  Effects  in  the  Terrestrial 
Atmosphere.”  lew  Interferometer  observations  of  the  sun  at  wave¬ 
lengths  of  1.4  end  7*9  meters,  together  with  earlier  measurements  at 
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other  wavelength*,  show  that  the  iun’s  effective  di&meter  increase* 
progressively  with  wavelength.  (M.S.C,) 

R-52-O6  Centre*,  R.  ’’Application*  Recent**  de  l’ilactroniqu*  Al'Aetron- 
orie,"  Cial  at  Terra.  68  (and  Bulletin  d*  la  Socilt6  Beige  d’Aetroil- 
cmie.  d*  M6t6orologle  et  de  Phyla  Tie  du  Globe ,  57) »  73*88  ( Mar. -Apr. , 
1952).  Reprinted  at  Communications  de  1* Observatolre  Bo2Tal  de 
Belgian* .  Ho.  hi. 

The  second  half  of  this  paper  i*  devoted  to  the  subject  "Radio 
Astronomy  and  Radio  Telescope*."  The  scope  and  significance  of 
radio- astronomical  investigations  are  outlined.  The  technique  of 
detecting  radio  emission  from  celestial  sources  is  discussed  and 
the  parts  of  a  radio  telescope  are  described.  Pictures  of  two  radio 
telescopes,  one  being  constructed  in  Belgium,  the  otb*r  erected  In 
the  Belgian  Congo,  are  included.  (M.S.C.) 


R-52-07  Institute  of  Radio  Inglneers.  "Radio  Astronomy"  (Subsection 
of  "Itodi©  Progress  During  1951* )  %  Proc.  I .  R.  E . .  40,  426-427  (Apr. , 

1952 ) . 

The  latest  advances  in  radio  astronomy  are  briefly  summarised  under 
the  headings ,  "Solar  Radio  Wares"  and  "Galactic  Radio  Wares."  Numer¬ 
ous  references  are  cited.  (M.S.C.) 


R-52-08  "Jodrell  Bank  Experimental  Station,  University  of  Manchester" 
(Section  of  "Proceedings  of  Obssrratories") ,  M.  N. ,  112,  No.  3> 
302-305  (1952).  Reprinted  as  Astron.  Pont  rib.  U.  Man.  II,  Jodrell 
Bank  Reprint ,  No.  65. 

Developments  in  radi o-aetronomical  research  at  the  Jodrell  Bank 
Experimental  Station  durii^  1951  are  briefly  reported.  The  following 
topic*  pertaining  to  various  aspects  of  extraterrestrial  radio  noise 
are  among  those  included:  "Radio-Prequency  Emission*  from  Ixtrar- 
galactlc  Nebulae,"  " Rad io-Trequency  Ernie eione  from  the  Galaxy," 
"Scintillation  of  the  Radio  Stare,"  and  "Solar  Radio- Ere quency 
Emissions."  (M.S.C.) 


R-52-09  Klinger,  Han*  Herbert.  "Solare  und  Kosmische  Radi  owe  lien,” 
Expo r lent la .  8,  325*336  (Sept.  15  1  1952)* 

A  short  summary  is  given  of  the  more  important  result*  and  problem* 
of  research  in  radio  astronomy.  The  solar  radio- frequency  radiation 
can  be  traced  back  to  three  different  component*:  a  Constant  thermal 
radiation,  a  radiation  emitted  by  the  sunspot*,  and  an  eruptive 
component.  Coemic  radio  wave*  are,  according  to  the  preeent  state 
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of  our  knowledge,  mainly  eent  out  in  the  intra- galactic  apace  from 
the  radio  stars  whose  nature  it  atill  unknown.  A  leseer  part  of 
^he  coamic  radio- frequency  radiation  it  emitted  from  extragalactic 
star  systems,  and  a  quite  email  component,  which  is  practically 
without  eignificance ,  ariaea  from  the  interetellar  gas*  Attention 
is  drawn  to  possible  connections  between  the  cosmic  radio  wave* 
and  cosmic  corpiecular  xadiation,  and  in  conclusion  the  relationship 
between  cosmic  and  solar  radio  wares  and  otner  branches  of  science 
is  discussed.  (A) 


B-52-10  lorell,  A.  C.  3.  "Hie  Radio  Astronomer's  Universe,"  Advance- 
sent-  oT  Science  .  8,  351-366  (fcarv,  1952)  ••  Reprinted  as  Aetron. 
Coni  rib.  U.  Man.  II,  Jedrell  Bank  Reprint,  Ho.  66, 

The  author's  Norman  Lockyer  Lecture  given  in  Belfast  on  November  28, 
1951 »  is  presented.  It  traces  the  development  of  the  concept  of 
the  universe  revealed  by  observations  of  radio  radiation,  and  compares 
the  radio  astronomer's  universe  with  that  of  the  astronomer.  A 
considerable  part  of  the  discussion  is  devoted  to  the  solved  and 
unsolved  problems  concerning  radio  Stars.  (M.S.C.) 


Hp-52- 11  Lovell,  Bernard,  and  Olegg,  J.  A.  Bmdio  Astronomy.  New  York, 
John  Wiley  A  Sons,  Inc.,  1952*  238  pages.  Also  published  in  London 

by  Chapman  A  Hall,  Ltd. 

This  book  presents  a  filly  illustrated  account  of  the  information  that 
has  been  obtained  throu£i  the  use  of  radio  techniques  in  astronomical 
investigations .  The  first  four  chapters  provide  am  Introduction  both 
to  elementary  concepts  in  astronomy  ind  to  the  basic  radio  techniques 
that  are  employed.  Of  the  remaining  eighteen  chapters,  seven  are 
primarily  concerned  with  radio  emission  that  originates  in  extra¬ 
terrestrial  sources.  They  bear  the  following  titles:  "The  Discovery 
of  Badlo  Waves  from  the  Sun”;  "Solar  Disturbance*  and  Badlo  Emissions 
from  Sunspots";  "Theories  of  the  Origin  of  8olar  Radio  lmi■eion*,,; 
"Badlo  Waves  from  the  Galaxy";  "The  Distribution  of  Galactic  Badlo 
Noise";  "The  Origin  of  the  Galactic  Badlo  Emissions";  and  "The 
Twinkling  of  the  Radio  Stare."  The  radio  emission  associated  with 
solar  flares  is  discussed  in  a  chapter  entitled  "Solar  Blares  and 
their  Terrestrial  Iffects"  and  a  section  on  "Radio  Noise  from  the 
Mo  on  and  the  Measurement  of  Lunar  Temperatures"  is  included  In  a 
chapter  on  "Radio  Inveet igations  of  the  Moon."  [See  paga  ??•! 

(R.S.C.) 

B-52-12  lust,  Beimar.  "Linienemissldn  der  Interetellaren  Materia  im 
Radiof requenibereich ,"  Natural esenechaf ten ,  39*  Bo.  16,  372-374 
(Aug. ,  1952) . 

The  status  of  knowledge  concerning  the  continuous  radio  emission 
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of  the  galaxy,  of  point  sources,  and  of  extragalact ic  nebulae  it 
briefly  summarized.  A  description  of  the  energy-level  scheme  of  the 
hydrogen  atom  follows,  and.  the  first  results  of  measurements  of  the 
emission  line  of  Interstellar  hydrogen  at  a  wavelength  of  21.2  centi¬ 
meters  are  reviewed.  The  significance  of  the  observation  of  this  line 
in  the  spectrum  of  the  interstellar  medium  Is  briefly  discussed. 

(M.S.C.) 

Br-52-13  Ovenden,  Michael  V.  "The  Problem  of  the  Origin  of  the  Galactic 
and  Discrete- Source  Radio  Imissions"  (Astronomy  Section  of  "Recent 
Advances  in  Science"),  Science  Progress  .  I4O  *  7  $-84  (Jan.,  1952)* 

The  various  hypotheses  that  have  been  advanced  in  attempts  to  explain 
the  origin  of  the  radio  emission  from  the  galajQr  and  the  discrete 
Sources  are  summarised*  and  their  relative  merits  are  discussed  in 
the  light  of  the  observational  evidence.  (M*S.C.) 


R-52-14  "Radio  Astronomy,"  Ingineer .  193  »  640-642  (May  9»  1952)* 

The  development  of  radio  astronomy  is  surveyed  in  connection  with  the 
announcement  of  plans  for  the  construction  of  a  large  steerable  radio 
telescope  at  Jodrell  Bank.  Ssphasit  is  placed  on  the  aspects  of 
radio  astronomy  pertaining  to  radiation  from  sources  outside  the 
solar  system,  these  being  chosen  to  comprise  the  main  program  of 
investigation  for  the  new  inetrument.  (M.S.C.) 


B-52-15  "Radiophysice  Laboratory,  Sydney"  (Section  of  "Proceedings  of 
Observatories"),  M.  5..  112,  Ho.  3  ,  325-327  (1952). 

Recent  Investigations  at  the  Radiophysics  Laboratory  on  various 
aspects  of  cosmic  and  solar  radio  waves  are  briefly  described.  Hew 
instruments  being  developed  include  equipment  to  resolve  the  smaller 
discrete  radio  source®  and  equipment  to  extend  the  observable  range 
of  dynamic  spectra  of  solar  bursts  to  about  40- 320  Mc./s.  Preliminary 
directional  observations  of  20- centimeter  radiation  from  the  sun  are 
beingmade  with  an  array  of  thirty- two  parabolic  antennas  of  six-foot 
diameter.  (M.S.C.) 


R-52-16  "  Radio  st  ml  ing  uit  de  Wereldruiat*-*.  Symposium,  Georganiseerd 

door  de  Nederlandse  Astronomenclub ,  de  Hederlandse  Hatuurkundige 
Vereniging  en  de  Stichting  1  Radi ost ruling  van  Zon  en  Melkweg1  op 
1  November  1951  te  Utrecht,"  Hederlands  Tljdschrlft  voor  Hatuurkunde. 
18,  115-134  (May,  1952)  and  137-154  (June,  1952).  (Oort,  J.  E. 
"Inleiding,"  116*118;  Muller,  C.  A.  "Vaarnemingemethoden s"  119-126; 
Stumpers,  F,  L.  "Theoretlsche  Grensen  van  de  Ontvangstgevoeligheld," 
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127-129*  Hcut^st,  J.  "Badiostraling  Tan  de  Rustige  Zon,"  130-13*14 
Minnaert ,  M.  0.  J.  "De  Badiostraling  Tan  de  Gestoorde  Zon,"  137“  141* 
da  Voogt »  A.  E.  "Yerband  Tutsan  Radio- Terschijnselen  Tan  da  Zon  an 
da  Aardsa  lonosfeer,"  1U2-144;  Tan  da  Eulst ,  E.  C.  "Da  Gontlnua 
Straling  Tan  hat  Melkwegstelsel ,"  1A5-150#  Oort,  J.  E.  "De  Mono- 
chroaatische  li&issle  Tan  da  Interatallaira  Waterstof,"  151-15^*) 

This  raport  of  the  proceedings  of  a  symposium  held  on  Nowember  1, 
1951*  at  Utrecht  presents  a  re  Tier  and  ewaluation  of  the  status 
of  research  on  radio  radiation  froa  celestial  sources.  The  following 
subjects  are  cots rad:  aethods  of  obserr&tion,  theoretical  limits  of 
receiTer  sensitivity,  radio  radiation  from  the  quiet  and  disturbed 
sun,  the  relationship  between  the  radio  phenomena  of  the  sun  and 
the  ionosphere,  the  continuous  radiation  of  the  Milky  Way  system, 
and  the  monochromatic  emission  of  interstellar  hydrogen.  Reports 
of  discussions  following  indiwidual  contributions  ©re  included. 

(M.S.C.) 

R-52-17  Ratcliffs,  J.  A.  "Radio  Astronomy,"  Nature »  169,  3^350 
(Har.  1,  1952). 

The  substance  of  a  Friday  lrening  Discourse  at  the  Royal  Institution 
is  presented.  Brief  introductory  remarks  concerning  the  reception  of 
weak  noise  signals  are  followed  by  a  description  of  the  types  of 
instruments  used  for  radio  observations  of  astronomical  source.*.  The 
principal  obserrat ional  results  concerning  the  radio  stars,  the 
general  background  of  radio  emission  from  the  galaxy,  and  the  radio 
emission  from  the  sun  are  summarised,  and  the  statue  of  attempts  to 
interpret  them  theoretically  Is  explained.  (M.S.C.) 


R-52-18  Ryle,  M.,  and  Ratcliffs,  J.  A.  "Radio-Astronomy,"  XndeaTour , 
11,  117-125  (July,  1952). 

The  problem  cf  observing  the  radio  radiation  from  astronomical 
sources  is  discussed  and  instruments  used  for  this  pxrpose  are 
described.  Some  if  the  known  facts  and  theories  concerning  the 
radio  emission  of  the  galaxy,  the  radio  stars,  and  the  sun  art 
summarised.  (M.S.C.) 


R-52-19  Salomonorlch ,  A.  "Radio  Astronomy"  [In  Russian],  Radio ,  Ho.  8, 
22-26  (Aug.,  1952). 

The  status  of  lnTsstlgations  concerning  radio  radiation  from  extra- 
tsrrestrlal  sources  is  described,  with  emphasis  on  the  types  of 
radio  telescopes  and  interferometers  used  for  detecting  this  radi¬ 
ation.  (M.S.C.) 
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a-52-20  Shklovsky ,  I.  S.  "Radio  Stars"  [In  Russian*!.  Priroda,  41 , 

No.  2,  26-35  (m.,  1952). 

A  brief  history  of  the  early  investigations  of  galactic  radio  radi¬ 
ation  is  followed  by  an  account  of  the  known  characteristics  of  radio 
stars  and  the  uas  of  interferometers  for  observing  them.  The  numerous 
'Suggestions  that  have  been  advanced  in  attempts  to  clarify  the  nature 
of  the  radio  stars  are  reviewed  and  discussed*  (M.S.C.) 


Hr-52-21  "Solar  Radio  Noise  Bursts,"  Technical  News  Bulletin  (0.  S. 
National  Bureau  of  Standards),  36,  65-6]  (May,  1952). 

This  short  account  describes  investigations  at  the  Rational  Bureau  of 
Standards  concerning  the  thsorst  leal  intsrpretat  lea  of  burst  s  of  ■  olar 
radio  noise  by  the  mechanism  of  plasma  oscillations.  (M.S.C.) 


R-52-22  Struve,  Otto.  "Galactic  Ixrploration  by  Radio,"  Sky  and 
Xftlfl-aCQBB ,  11,  214-217  (July,  1952).  ' 

author  gives  a  general,  illustrated  account  of  the  investigation 
of  the  structure  of  the  galaxy  by  observation  of  the  radiation 
from  interstellar  hydrogen  at  a  wavelength  of  21  centimeters.  Hs 
discusses  the  meaning  of  hyperfine  structure,  summarises  the  pertinent 
observational  results  already  obtained,  and  explains  the  method 
and  usefulness  of  ths  analysis  of  tire  Doppler  displacement  of  the 
21-centimeter  emission  line.  (M.S.C.) 
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